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[57] ABSTRACT 

The invention concerns a new urate ondase activity 
protein which has the following sequence: 
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-continued 

Fio Oln Ser Aip Pro Am Cly Les Se Ljrs 
Uir Val Gly Ats Ser Ser Leu Lys Ser 
Ly» Lea 



Optionally precceded by a methiomne, or in that it may 



present a degree of substantial homology with this se- 
quence. 

The invention is also aimed at medicines containing this 
protein as well as the genetic en^eering implements to 
obtain it 
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1 2 

makes it possible to obtain urate oxidase of high purity, 
XiRATE OXIDASE ACnvrTY PROTE TN, nevertlieless has disadvantages. In fact, the physiology 

RECOMBINANT GENE CODING THEREFOR, and especially the genetics of A. flams are not easy to 
EXPRESSION VECTOR, MICRO-ORGANISMS work with (WOLOSHUK et aL (1989) Applied envi- 
AND TRANSFORMED CELLS S nnmricrobiol., voL 55, p. 86-90). It is therefore impos- 

sible to obtain strains which produce this enzyme in 
This application is a continuation of application Ser. substantial amounts. Furthermore, A flams is liable to 
No. 07/659,408, filed Apr. 25, 1991, now abandoned produce aflatoxins, which are sometimes difficult to 
The invention relates to a novel protein possessing separate off. The purified product should consequently 
urate oxidase activity; the invention also concerns the lo \^ checked to ensure that it is free from these toxins, 
drugs containing this protein as well as the genetic There is therefore a need for a purer urate ojddase of 
engineering tools for producing that protein and nota- ^ yy^j^ 35 ^ f^j. ^^^^ engineering tools and 
bly the recombinant gene coding for that protem, the techniques whereby these disadvantages can be over- 
expression vector carrying that gene and the eukaryotic f^^^ 

cells or the prokaryotic microorganisms transformed by 15 Applicant purified the urate oxidase extracted 

this expression v^tor. „^ from A flams, named thereafter the urate oxidase ex- 

Urate oxidase (EC 1.7.3.3.). wMch ^ '^f^" tract, up to a purity degree higher than that already 
case, IS an en^e of the purme degradation pathj^y. ^ flns protein; Se Ap^cant also determined 

enzyme does not «ast P^P^^^,5^^„™^ the partial sequ^ce of that proLi and built two pools 
birds, a few reptiles or most insects. It IS aiso non-exist- 20 . v >. t. t -..t. ^i. 1 -Lj.- 

ent£ some doi (such as tine dahnatian). ''^^^f^l^'^''^^^°^^'^^^f'-^%^^^^ 

In man, the p^e bases-adenine and guanine ar^ codmg for two portions of that protem. » then con- 
converted to xantiiine. The xanthine is oxidized by ' structed an expression vector comprismg this cDNA. 
xantiiine oxidase to form uric acid according to tiie transformed a stram of £. colt K12 witii the latt^, culta- 
following reaction: 25 vated said stram and verified tii^ the lyzate of tiie cells 

contained a recombinant protein of the expected molec- 
xanthme+H20+02-.nirio aad+02- ular weight, which possesses urate oxidase activity (ca- 

pacity to degrade uric acid allantotne). 

The O2- radical, which is the substrate for supcrox- The Applicant also constructed several vectors for 
ide dismutase, is converted by the latter to hydrogen expression in eukaryotic cells, comprising a recombi- 
peroxide. nant gene coding for urate oxidase whose sequence 

Uric aci4 a metabolite present in blood, is normally . contains variations, relative to the isolated cDNA, in- 
found essentially in the form of the soluble monosodium troduced for the purpose of inserting codons which are 
salt However, in certain people, it may happen tiiat the customary in eukaryotic cells, transformed different 
nric acid precipitates and forms calculi Hypacuticemia, eukaryotic cells with the aid of these vectors, cultivated 
which is an increase in the amount of uric add circulat- ^^jjg jjj 3 smsn volume as well as in a larger volume 

ing m the blood, causes mic acid to deposit in the carti- (fermenter), and found tiiat tiie lyzates of the cells con- 
la^ous tissues, leading to gout Hyperuricemia can tained a substantial proportion of a recombinant protein 
also have consequences on the kidneys: an excess of uric ^j^^ f^:^^^^ molecular weight, possesang urate oxi- 
acid in the urine and m the kidneys can result m unc ^ activity. It purified this recombinant protein and 
add nephroUtiiiasis, i.e. the accumulation of renal cal- -artially characterized it, comparatively towards tiie 
culi, which are very painful and can damage tiie kidney. ^^^^ ^^^^^^ 

These calculi are composed of uric acid possibly associ- Therefore, tiie present invention rdates to a novel 
attd witii phosphate and oxaMe s^ts. Overprodi^on possessing a specific urate oxidase activity of at 

of unc acid cim have a %^ety of angms: ^ngaitol V which has tiie following sequence (SE- 

metabohc defects, Lesch-Nyhan syndrome, excess m- Q-rja-KrcE ro NO IV 
gestionofpuiine or proteins, treatments with uricosuric ' 
drugs, treatments of the hemopathies, particularly the 
cancerous hemopathies by cytolytio-agents (chemother- 
apy) or by radiotherapy. (Gutman, A. B. and YU, T. F. 
(1968) Am. J. Med. 45-756-779). 5° 

Urate oxidase, the enzyme which catalyzes the degra- 
dation of uric acid to aUantoin (a compound which is 
much more soluble than uric acid and does not crystal- 
lize at the concentrations reached in biological fluids), 
therefore has therapeutic value. Used in injections, it 35 
has a large number of advantages in the treatment of 
hyperuricemia and nephrolithiasis: speed of the 
hypouricemic effect (reduction of hyperuricemia of the 
order of 50% in less than 24 h), better protection of the 
kidney against lithiasis compared with other drugs such 60 
as allopurinol (a xanthine oxidase inhibitor), etc At the 
present time, this enzyme is mainly used as adjuvant for 
the cytolytic agents in chemotherapy. 

The urate oxidase currenfly used as a drug is obtained 
by a method comprising the culture of a mycelium of 65 
A^rgillus flams ^inH isolation of the urate oxidase from 
the culture medium by extraction, together with several 
steps for purifying this protein. This method, which 
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S«r Len Pro Asn Lys lEa - Tyr Phe Glo He 

Asp Leo Ser Ttp His Lys Gly Lea Of" Am 

TbT Gly Lys Asn AU Gin Vol Phe Ala fto 

Gin S«r Aip Pro Am Gly Leu He Lys Cys 5 

na Val Gly Aig Ser Ser Leu Lys Ser Lys 

Len, 

optionally preceded by a methionine or which present a 
substantial degree of homology woth that sequence. 10 

Preferably the specific urate oxidase activity of the 
invention protdn is of about 30 U/mg. 

A preferred protein of that type is the protein, which, 
by analysis on a bidimensional gel, presents a spot of 



having preferably a mass around 43 units of atomic 
mass, such as for example the acetyl group. 

The present invention also relates to the drug which 
contains the invention protein in combination with a 
pharmaoeutioally acceptable carrier. The invention 
protein may advantageously replace, in its different 
uses, the urate oxidase extract possessing a specific urate 
oxidase activity of about 8 U/mg, which is sold in the 
injectable form under the trade mark "Uricozyme" 
(Vidal 1990). 

The invention also relates to a recombmant gene 
which comprises a DNA sequence coding for the pro- 
tein having the following sequence (SEQUENCE ID 
NO. 2): 



Met 


Ser 


AU 


Val 


Lys 


Val . 


His 


Ly» 


Val 


Cys 


Val 


Leu 


Asn 


Ser 


Val 


He 


Ala 


Lys 


Gin 


Asn 


TTir 


His 


Phe 


He 


Val 


Cys 


His 


Arg 


Ser 


Phe 


He 


Aig 


Glu 


Gly 


Lya 


Gly 


Lys 


Ser 


Thr 


Asn 


Leu 


Lys 


Glu 


Thr 


Gin 


Trp 


Lys 


Asn 


Phe 


Asp 


Ala 


Thr 


Glu 


Asp 


Asa 


Ser 


ne 


Leu 


Ala 


Arg 


Lys 


His 


Tyr 


Phe 


Gly 
Lys 


Lys 
Cys 


Asn 
Thr 


Ala 
Val 



Lys Ala 

Asp Glu 

Leo Glu 

Val Ala 

Pro Val 

Glu Lys 

Trp Thr 

Asp Ser 

De Asp 

Ser Gto 

Trp Asp 

Phe Ser 

Trp Ala 

Ala Ser 

Gin Gm 

Glu He 

Glo Val 

Gly. Arg 



Ala Arg 

Lys Thr 

Gly Glu 

Thr Asp 

Thr Pro 

Tyr Asn 

Arg Met 

Glu Glo 

ne Lys 

Phe Trp 

Arg De 

Gly Leu 

Thr Ala 

Val Ghi 

Ixa De 

Asp Leu 

Phe Ala 

Ser Ser 



Tyr Gly 

Gly Val 

He Gin 

Ser He 

Pro Glu 

His He 

Asp He 

Lys Arg 

Ser Ser 

Gly Phe 

Leu Ser 

Gin Glu 

Arg Glu 

Ala Thr 

Glu Thr 

Ser Trp 

Pro Chi 

Leu Lys 



Lys Asp 

Gin Thr 

Thr Ser 

Lys Asn 

Leu Phe 

HU Ala 

Asp Gly 

Asn Val 

Len Ser 

Lea Arg 

Thr Asp 

Val Arg 

Val Thr 

Met Tyr 

Val Glu 

Hjs Lys 

Ser Asp 

Ser Lys 



Asn 


Val 


Arg 


Val 


Tyr 


Val V 


Tyr 


Glu 


Met 


Thr 


Tyr 


Thr 


Lys 


AJa 


Asp 


Thr 


He 


Tyr 


He 


Thr 


Gly 


Ser 


He 


Leu 


Gly 


Ala 


His 


Val 


Asn 


He 


Lys 


Pro 


His 


Pro 


His 


Gin 


Val 


Asp 


Val 


Val 


Gly 


Leu 


Thr 


Val 


Leu 


Asp 


Gh> 


Tyr 


Thr 


Thr 


Val 


Asp 


Ala 


Thr 


Trp 


Ser 


His 


Val 


Pro 


Lys 


Lea 


Lys 


Thr 


Phe 


Ala 


Lys 


Met 


Ala 


Glu 


ds 


Tyr 


Ser 


Leu 


Pro 


Asn 


Qly 


Len 


Gin 


Asn 


Thr 


Pro 


Ass 


Gly 


Leu 


He 


Leu 











molecular mass of about 33.5 kDa and an isoelectric, 
point around 8.0, representing at least 90% of the pro- 
tein mass. ^ • 

Preferably the purity degree of the invention protem, 
determined by liquid chromatography on aC8 grafted 
silica column, is higher than 80%. 

An interesting protein of that type is the protem hav- 



Beoause of the degeneracy of tiie genetic code, there 
are a large number of DNA sequences coding for a 
protein whose sequence corresponds to the formula 
given above. One preferred DNA sequence, particu- 
larly appropriate for an expression b the prokaryotic 
microorganisms, is as foUows (SEQUENCE ID NO. 3): 



ATGTCTGCGG 

CAAGGTTCAC 

CCGTCTGTGT 

GACAACAGCG 

CACCGCCAAG 

TGGGCACACA 

AACATTGTCT 

CCCTCACrCC 

ACGTGGTCGA 

ACCGTGCTGA 

GTACACCACA 

ATGCCACTTG 

CACGT GCCTA 

GAAGACmT 

AGATGGCAGA 

TACTCGTrOC 

GGGCCTCCAA 

ACCCCAACGG 

AAATTG. 



TAAAAOCAOC 

AAGGACGAGA 

QCTTCTGQAG 

TCATTGTCGC 

TAGAACCCCG 

CTTCATTGAO 

GCCACCCCTO 

TTCATCCGCG 

GGGCAAGGGC 

AGAGCACCAA 

CTTAAGGAGA 

GCAGTGQAAG 

AGTTCGATGC 

GCTGAAQATA 

OCAAATCCTO 

CTAACAAGCA 

AACACCGOCA 

TCTGATCAAG 



OCOCTACGGC 

AGACCGGTGT 

GGTGAGATTG 

AACCGACTCC 

TTACrCCTCC 

AAGTACAACC 

GACCCGGATG 

ACAGCQAGGA 

ATCGATATCA 

CTCGCAGTTC 

CCTGGGACCO 

AATTTCAGTG 

TACCTGGGCC 

ACAGTGCCAG 

GCGCGCCAGC 

CTATTTCGAA 

AGAACGCCGA 

TGTACCGTCG 



AAOGACAATG 

CCAGACGGTG 

AGACCTCTTA 

ATTAAGAACA 

CGAGCTGTTC 

ACATCCATGC 

GACATTGACG 

GAAGCGGAAT 

AGTCGTCTCT 

TGGGGCTTCC 

TATCCTGAOC 

GACTCCAGQA 

ACTGCTCGCQ 

CGTGCAGGCC 

AOCrOATCGA 

ATCGACCTGA 

GGTCTTCGCT 

GCCGGTCCTC 



TTCGCGTCTA 

TACOAGATGA 

CACCAAGGCC 

CCATTTACAT 

GOCTCCATCC 

CGCTCACGTC 

GCAAGCCACA 

GTGCAGGTGG 

GTCCGGCCTO 

TGCGTGACGA 

ACCOAOOTCQ 

GGTCCGCrCG 

AGGTCACTCT 

ACTATGTACA 

GACTGTCGAG 

GCTGGCACAA 

CCTCAGTCGO 

TCTQAAGtCT 



i„ganisoelectncpointof.O.Pref^bly^e^^^ ^^tS-^t^^^^'^^T^:^'^^ 
minal serine of that protem cames a blockmg group, ^ J^^^^^^^'^^^^^ (SEQUENCE ID NO. 4): 



ATOTCTGCTQ 

CAAGGTTCAC 

CCGTCTGTGT 

GACAACAGCG 

CACCGCCAAG 

TGGGCACACA 

AACATTGTCT 



TTAAGGCTGC 

AAGGACGAGA 

GCTTCTGGAG 

TCATTGTCGC 

CAOAACCCCG 

CTTCATTQAG 

OCCACCGCTG 



TAGATACGGT 

AGACCGGTGT 

GOTGAOATTO 

AACCGACTCC 

TTACTCCrCC 

AAGTACAACC 

GACCCGGATG 



AAGGACAACG 
CCAQACGGTG 
AGACCTCTTA 
ATTAAGAACA 
CGAGCTGTtC 
ACATCCATGC 
GACATTGACG 



TTAGAGTCtA 
TACOAGATGA 
CACCAAGGCC 
OCATTTAjCAT 
GGCrCCATCC 
CGCTCACGTC 
GCAAGCCACA 
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cccrcAcrcc 

ACOTOOTCQA 

ACCGTGCrOA 

GTACACCACA 

ATGCCACTTO 

CACGT OCCTA 

GAAGACTTTT 

AOATOOCAQA 

TACTCGTTGC 

OOGCCTCCAA 

ACCCCAACOQ 

AAATTG. 



TTCATCCGCO 

GGGCAACGGC 

AGAGCACCAA 

CTTAAGOAGA 

GCAGTGGAAO 

AGTTCGATGC 

GCTOAAGATA 

GCAAATCCTG 

CTAACAAGCA 

AACACXXjGCA 

TCTGATCAAO 



■continped 

ACAGCGAOOA 

ATCOATATCA 

CTCGCAGTTC 

CCtOGQACCO 

AATITCAGTG 

TACCTGGGCC 

ACAOTGCCAG 

GCXjCGCXVIGC 

CTATTrCGAA 

AGAACGCCGA 

TGTACCGTCG 



OAAGCGGAAT 

AGTCX5TCTCT 

TOGGGCTTCC 

TATCCTOAOC 

OACTCCAGGA 

ACTGCTCGCX3 

CGTGCAOGCC 

AGCTQATCGA 

ATCGACCTGA 

GOTCTTCOCT 

GCCGGTCCTC 



GTGCAGGTGG 
GTCCGQCCrO 
TGCGTGACX3A 
ACCGACGTCO 
OOTCCGCTCQ 
AGGTCACTCT 
ACTATGTACA 
CACTCTCGAG 
OCrOGCACAA 
CCrCAGTCGG 
TCTGAAGTCr 



Another preferred DNA sequence, which is notably binant gene either into their genome or into a multicopy 
suitable for espression in animal ceUs, is as follows (SE- 1* vector. 

QUENCE ID NO. 6): For expression in animal cells, especially in the cells 



5'-ATGTC CGCAGTAAAA GCAGCCCGCT ACGGCAAOGA 

CAATGTCCXJC GTCTACAAGG TTCACAAGGA COAGAAGACC GGTGTCCAGA 

CGGTGTACGA GATGACCGTC TGTGTGCTTC TGGAGGGTGA GATTGAOACC 

TCTTACACCA AGGCCGACAA CAGCGTCATT GTCGCAACCG ACTCCATTAA 

GAACACXIATT TACATCACXXJ CCAAGCAGAA CCCCOTTACT CCTCCCGAGC 

TGTTCGGCTC CATCCTGGGC ACACACTTCA TTGAGAAGTA CAACCACATC 

CATGCCGCTC ACGTCAACAT TGTCTGCCAC CQCTQQACCC GGATGGACAT 

TGACGGCAAG CCACACXCTC ACTCCTTCAT CX33CGACAGC GAGGAGAAQC 

GGAATGTGCA GGTGGACGTG GTCQAGGGCA ACGGCA.TCGA TATCAAGTCG 

TCTCTGTCCXj GCCTGACCGT GCTGAAGAGC ACCAACTCGC AOTTCTGOGG 

CrrCCTGCGT GACQAQTACA CCACACITAA GQAGACCTGG GACXX5TATCC 

TGAGCACCGA CXJTCX3ATGCC ACTrGGCAGT QQAAGAATrT CAGTOGACTC 

CAOGAGGTCC GCTCGCACGT GCCTAAGTTC GATGCTACCT GGGCCACTOC 

TCGCGAGGTC ACTCTGAAQA Cl ' llJ ' G CTOA AGATAACAGT GCCAOCGTGC 

AGGCCACTAT GTACAAGATG GCAGAGCAAA TCCTGGCGCG CCAGCAGCTG 

ATCGAGACTG TCGAQTACTC GTTGCCTAAC AAOCACTATT TCGAAATCGA 

CCTGAOCTGG CACAAGGQCC TCCAAAACAC CGGCAAOAAC GCCGAGGTCT 

TCOCTCCrCA GTOGGACXXX AACOGTCTGA TCAAGTGTAC CGTCGGCCGG 

TccrcrciGA agtctaaatt g 



of CShinese hamster ovaries, CHO, the coding sequence 
preceded by a non-translated 5' sequence favoring ex- is inserted into a plasmid (for example derived from 
pression in nrntnal cells. A preferred non-translated 5' pBR322) containing two expression units, a first unit, 
sequence of this type is the one comprising the sequence into which the recombinant gene is inserted, before an 
(SEQUENCiE ED NO. 5) AQCTTGCCGCCACT, 40 effective promoter (for example the sy40 early pro- 
located immediately upstream from the sequence de- moter). ITie sequence around the initiation ATG is 
scribed above. preferably chosen as a function of the consensus se- 

It will be noticed that the protein coded for by the quence described by KOZAK (M. K.OZAK (1978) 
cDNA sequences given above can undergo processing .Cell, 15, 1109-1123). An intron sequence, for example 
by metHonyl aminopeptidase, which cleaves it from its 45 the intron of mouse o-globm, can be inserted upstream 
amino-terminal methionine residue. f«Mn ^ recombinant gene, and a sequence containing a 

The invention further relates to an expresaon vector polyadenylation site, for example an SV40 polyadenyla- 
carrying the above-defined recombinant gene with the tion sequence, can be inserted downstream from, the 
means necessary for its expression. recombinant gene. The second expression unit contains 

For expression in prokaryotic microorganisms, in 50 a sdecdon marker (for example a DNA sequence) cod- 
partioular in Escherichia eoli, the coding sequence must ing for dihydrofolate reductase (an enzyme abbreviated 
be inserted into an expression vector containing espe- hereafter to DHFR). The plasmid is transfected in ani- 
cially an effective promoter, followed by a ribosome mal cells, for example DEDFR- CHO cells Cmcapable of 
binding site upstream from the gene to be expresse4 expressing DHFR). A line is sdected for its methotrex- 
and also an effective transcription stop sequence down- 55 ate resistance: it has integrated a large number of copies 
stream from the gene to be expressed. This plasmid must of the recombinant into its genome and expresses said 
also contain an origin of replication and a selection recombinant gene at a sufBcient level, 
marker. All these sequences must be chosen as a fuac- For expression m eukaryotio cells such as yeast, for . 
tion of the host cell. example Sacc/iaTOmtVcej cerevisiae, the coding sequence 

For expression in enkaryotic cells, the expression 60 should be inserted between, on flie one hand, sequences 
vector according to the invention carries the above- recognized as an effective promoter and, on the other 
defined recombinant gene with the means.necessary for hand, a transcription terminator. The array promoter/- 
Its expression, for its replication in eukaryotic cells and . coding seqnenceAenninator, which is called an expres- 
for selection of the transformed cells. Preferably, this sion cassette, is either cloned in a plasmid vector (single- 
vector carries a selection marker, chosen for example to 65 copy or multicopy) for the yeast, or integrated as a 
complement a mutation of the recipient eukaryotio multicopy into tiie genome of die yeast 
cells, which makes it possible to select.those cells which The invention further relates to the eukaryotic cells 
have integrated a large number of copies of the recom-. transformed by the above expression vector. Of value 



5,382,518 

7 ° 

among tbese eukaxyotic cells are strains of the spedea The culture is incubated for about 40 h at 30' C with 

Saecharomyces cerevisiae. in particular those which con- agitation (120 rpm). The mycelhim JS recovered by 

tain a imitation on one of the genes responsible for the Htration on gauze, washed with water and frozen m 

synthesis of leucme or uiadl, for example the LEU2 liquid nitrogen. 

rene or the URA3 gene. ^ 15 g of mycelhim (wet weight) are thawed, resus- 

The invention further relates to the anhnal cdls con- pended in 45 ml of lysis buffer and then taken up in the 

tainmg this recombinant gene with the means necessary same volume of beads (0.45 fan in diameter). The ^as 

for its expression. Said lecombmant gene may, for ex- buffer consists of guanidme thiocyanate 4M, Tns-HCl 

ample, have been mttoduced into the cells by transfeo- 10 mM pH 7.6, EDTA 10 mM, /3-mercaptoethanol 50 
tion by the above expression vector, by infection with a 1° ml/L The mycelian suspension is ground m a ZeU- 

virus or a retrovirus carrying said expression vector, or miihler mill (vibrogenic) for 5 min. 

by microinjection. The ground material is recovered and the beads are 

The invention further relates to the process for pro- decanted. The supernatant is removed (about 45 ml), 

during a recombinant urate oxidase which comprises brought back to a fmal concentration of 3M m respect 

the steps of: of hthium chloride and stored at 0° C. 

1) cultivating transformed cells as hereinabove de- • After two days, it is centrifuged for 60 min at 10,000 
fjjied' rpm. The supernatant is discarded and the residue is 

2) producing the lysis of that cells; taken up in 40 ml of liO 3M and centrifuged again at 

3) isolating and purifying the urate oxidase contamed 10,000 rpm for 1 h 30 min. 

in the obtained lysate. The following are added: proteinase K (SIGMA) 40 

The invention will be understood more clearly with ftg/ml, SDS (0.1% w/v) and EDTA 20 mM. The mix- 

the aid of the Examples below. ture is mcubated at 37* C. for 3 h. Precipitation with 2 

Many of the foDowmg techniques, which are well volumes of ethanol is followed by washing with 70% 

known to those skilled in the art, are described in detail ethanol. The residue is taken up m 0.5 ml of TE buffer 

in the work by Maniatis et al.:, "Molecular clonmg: a (Tris-HCl 10 mM, EDTA 1 mM pH 7.5), the mixture is 

laboratory manual" published in 1984 by Cold Spring extracted twice with chloroform and precipitation is 

Harbor Press in New York. carried out with ethanoL The RNA's are stored at - 80* 

BRIEF DESCRiraON OF THE DRAWINGS C. m alcohol. 

FIG. 1 shows an elution profile by measurement of '° EXAMPLE 2: Pnrifi<^on of to poly A+ fraction of 

theopticaldensity at 218 nm of the product of tryptic theKNAs 

digestion of urate oxidase. About 1 mg of RNA is predpitated for 20 mm at 4° C. 

FIG. 2 shows an elution profile by measurement of (15,000 rpm) and then washed with 70% ethanol and 
theopticaldensityat218mnoftheproductof digestion 33 dried.Theresidueistakenupin l ml of TE buffer and 

of urate oxidase with protease V8. resuspended by agitation in a Vortex. Oligo dT-cel- 
FIG. 3 shows a nucleotide sequence of clone 9C and luiose type 3 (marketed by Collaborative Research Inc., 
of part of clone 9A. . Biomedicals Product Division) is prepared according to 
FIG. 4 shows a DNA sequence opened by ATG in manufacturer's recommendations. The RNA is de- 
position 109 m FIG. 3 and polypeptide coded for. The 40 o„ the oligo dT, agitated gently to resuspend 
sequenced peptides obtained by lysis of A Flam urate ^^^^ and then heated for 1 min at 65° C. 
oxidase with trypsin (=f*) and protease V8 (— ) are suspension is adjusted to 0.5M NaQ and then 
shown by arrows opposite the polypeptide-coded for. agitated gently for 10 min. It is then centrifuged for 1 
FIG. 5 shows plasmid pl63,l. at lOOO rpm, the supernatant is removed and the 
FIG. 6 shows plasmid pl60. 45 jesidne is washed twice with 1 ml of TE buffer contam- 
FIG. 7 shows plasmid p373,2. q l^aCl. The supematants are removed. The 
FIG. 8 shows plasmid p462. polyadenylated fraction of the RNA's (consisting of the 
FIG. 9 shows plasmid p466. messenger RNA's) is eluted by suspending the beads in 
FIG. 10 shows plasmid pEMR414. 1 ml of TE buffer, then heating this suspension at 60* C. 
FIG. U shows plasmid pEMR469. ^ for 1 min and subsequently agitating it for 10 min on a 
FIG. 12 shows plasmid pEMR473. centrifuged for 1 min at 1000 rpm, 
FIG. 13 Shows plasmid PSEi. which makes it possible to recover on the one hand the 
FIG. 14 shows plasmid pSV860. supernatant contaming free mRNA's hi solution, and on 
■ EXAMPLE 1: Isolation of the messenger RNA's from the other hand the residue of cdlulose beads. The above 
Aspergillus flavus series of operations (starting from dution) is repeated. 
• , . , , . „ -j^eo The sunematants obtained in this way are pooled, the 
The strain of A. flayus wMch produces urate oadase ^^^^ ^ centrifugati^ and the 
was cultivated under cond^dons TO^f^^nS^ is predpitated with ethafol containing 
- production of urate oxidase, i.e. m amedium contamng ^P^T^^ ^^j^ ^ techniques (Mania- 
uric add and having the following composition: glucose 60 NaCl m accordance wiin me usuai lec 4 v 
15g/l,MgSO4.7H2OlgA,KH2PO4 0.75 g/l,CaCO3 tis:op.at). 

1.2 g/1, uric acid 1.2 g/l,KOH 0.5 g/1, soy bean oil 0.66 EXAMPLE 3: Builduig.of the cDNA library 

mlA FCSO4.7H2O 10 mg/1, CUSO4.5H2O 1 mn. „esseneer RNA's isokted as described m the 

f''^J'*-'^''''^f'T^^''SL'Z'^^^^' 65 prSo^SS^-^^d^cI^NAUbraryin 

isadjustedtopH7withHiS04lMand8tenh2cdatl20 65 P«';^°^^jgP (marketed by PHARMACIA). This 

5° Ertemneyer flask. 1.5 1 of medium are inocu- vector is a plasmid oomprismg a polylinker containing, 

lated with about 1 to 3.10' spores. unique restriction sites. 
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The cloning technique nsed is the one described by 
Capat et al. (piimer-adajrter technique: Caput et al., 
Proc. Nad. Acad. Sci. (JO.SJi.) (1956) S3,. 1670-167-0. 

It consists firstly in digesting the vector with Pstl, 
adding a polydC tail to the protuberant 3' end and then 5 
digesting the resulting plasmids with BainHL The frag- 
ment corresponding to the vector is purified on a col- 
umn of Sephaiose CL4B (Pharmacia). It therefore com- 
prises a polydC tail at one end, the other end being a 
sticky end of the BamHI type. Secondly, the messenger 10 
RNA's are subjected to reverse transcription starting 
from a primer having the sequence (SEQUENCE ED 
NO. 7) 5' <GATCCGGGCCCT(i2))<3. Thus the. 
cDNA's have at their 5' end the sequence GATCC 
complementary to the BamHI sticky end. The RNA- 15 
DNA hybrids obtained by the action of reverse tran- 
scriptase are subjected to alkaline hydrolysis, enabling 
ths RNA to be removed. The single-straaded cDNA's 
are then purified by 2 cycles on a column of Sepharose 
CL4B and subjected to a treatment with terminal trans- 20 
ferasc so as to add polydG's at the 3' end. The cDNA's 
are inserted in single-stranded form into the vector 
prepared as described above. A second oligonucleotide, 
the adapter, complementary to the primer, is necessary 
in order to generate an "open" BamEQ site at the 5' end " 
of the cDNA's. After hybridization of the vector, the 
cDNA and the adapter, the recombinant molecules are 
circularized by the action of the ligase of phage T4. The 
single-stranded regions are then repaired by means of 
the DNA polymerase of phage T4. The plasmid pool 
obtained ia this way is used to transform the MC1061 
strain for ampicillm resistance (Casabadan, Chou and 
Cohen, J. Bact. (1980) 143, pages 971-980. 

EXAMPLE 4: Purification of urate ojudase extracted 35 
from A. flavus and characterization thereof 

1) Purification of urate oxidase extracted from A flams 

A preparation of urate oxidase extracted from A, 
flavus (Uricozyme-Laboratoires Clin Midy), having a 4q 
specific urate oxidase activity of 8 U/ml (the specific 
urate oxidase activity is the ratio of the urate oxidase 
activity measured by the test described in Example 9 to 
the weight of total proteins measured by the Bradford 
method: AnaL Biochem., 72, 248-254), was repurified 45 
by chromatography on a column of Red-agarose 120 
grafted agarose (SIGMA), concentration by ultrafiltra- 
tion and filtration on Ultrogel. Aoa 44 (IBF), a polya- 
crylamideagarose gel, according to the following proto- 
col: 

Step 1: Affinity chromatography on grafted agarose 
Temperature: 4" C. 
Column: PHARMACIA K50/3O 

diameters? 50 mm 

length=33 cm 
Resin: Red 120 Agarose (3.000 CL/R-OSOS SIGMA) 

(volume of gel=410 ml 

height of gel=20 cm) 
Equilibration buffer: glyoine/NaOH 20 mM pH 8.3 
Hution buffer: ^ycine/NaOH 20 mM,Naa2MpH 8.3 ^ 

Conditioning flow rate: 250 ml.h-' 
Operating flow rate: 160 nil.h-i 
Elution flow rate: 60 mli-* 

1) Deposit the solution of Uricozyme on the top of 
the column with the aid of a constant-flow pump. 

2) After adsorption, wash the column with twice its 
volume of equilibration buffer. 

3) Blute with an ionic strength gradient having the 
following composition: 



glycine, NaOH, 20 mM pH 8.3/glycine, NaOH, 20 

mM-t-Naa2MpH8.3 
The total votome of the gradient is equal to 10 times 
the volume of the column, divided up equally be- 
tween the two constituents. 
Chromatographic recording is carried out at X=280 
nm; the urate oxidase pool is collected after combi- 
nation of the fractions which have a specific urate 
oxidase activity greater than or equal to 16 U/mg. 
Step 2: Concentration of the urate oxidase pool by ultra- 
filtration with the aid of a Biopass system comprising a 
10 kDa ultrafiltration membrane 
Step 3: 

Temperature: 4° C. 
Column: PHARMACIA K 50/100 
diameter =50 mm 
length=100cm 
Resin: polyacrylamide-agarose with amine and hy- 
droxyl groups: Ultrogel ACA 44 (IBF) 
volume of gel= 1.6 1 
height of gel=80 cm 
Equilibration buffer: glycine/NaOH 20 mM pH 8.3 
Conditioning flow rate: 40 ml.h— ^ 
Operating flow rate: 24 ml.h?^ ' 

1) Deposit the concentrated urate oxidase pool on the 
top of the column with the aid of a constant-flow pump. 

2) After the sample has been deposited, continue to 
supply the column with the buffer glycine/NaOH 20 
mM pH 8.3 

3) After chromatography, wash with NaCl 2M until 
the UV absorbance value (\=280 nm)<0.05. 

Store under NaCl 2M at 4° C 
Chromatographic recording is carried out at X=280 
nm; the Urate oxidase pool is collected after combi- 
nation of the fractions which cojointly have: 
a specific urate oxidase activity greater than or 

equal to 20 U/mg; and 
only 2 bands in electrophoresis imder denaturing 
conditions (presence of SDS) and with silver 
nitrate developing (Biorad staining kit), namely: 
a major band of 33-34 kDa 
a minor band of 70-71 kDa. 



50 
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2) Characterization of purified urate oxidase extracted 
from A flavus 

a) Partial sequencing 

Direct amino'-terminal sequencing of the protein was 
attempted in order to obtain information on the amino 
acid sequence of the purified urate oxidase extract, mak- 
ing it possible to synthesize the probes necessary for 
cloning the cDNA. This sequencing was not successful 
because of amino-terminal blocking of the protein (cf. f) 
below). 

The following strategy was therefore devdoped to 
obtain the partial sequence of urate oxidase: 
cleavage of the protein with proteolytic enzymes 
(using the enzymes trypsin and protease V8 of 
Staphylococcus aureus 
separation of the resulting polypeptides by reversed 

phase HPLC 
sequencing of the purified peptides, 
o) Hydrolysis of the urate oxidase with trypsin, purifi- 
cation and sequencing of the peptides 

The urate oxidase, at a concentration of 9 mg/ml in 
an ammonium carbonate buffer 100 mM pH 8.9, was 
digested with trypsin (Worthington, TPCK), in a ratio 
urate oxidase/trypshi of 30/1 by weight, at 30° C. for 24 
h. After tryptic hydrolysis, 60 ftg of digested urate 
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10X0.2 cm) equilibrated with acetonitrile 1% (v/v) and spond to the peaks idend&d. 

wexcdetectcdbymeas„rementofthecpticalden.tyat Na^^^-S^l^<g^^O.^^.^Q;^Q^ 
"^Tehition profile is shown in FIG. 1. in which the and V 6.SEQUENCE ID NO. 21. 



TABLE! 

Sequeadns of the ptodwa obtained by hydroly^ 



Withtheaid T17 A«n - V«I - Gin - Val - Asp - Val ■ Val - Olu - Gly- Lys 

oftxypsin T20 Asn - Fhe - Ser - Gly - Leu - Gta ■ Glu - Val 

T23 Phe - Asp - Al» - Thr - Tip - Ala 

T 27 His - Tyr - Pile - Gin - ne - Asp - Ixa - Ser 

T28 ne-Lea-Ser-Thi-Asp.Val-Asp.AU-Thr-Tip-Gln-Trp-Lys 

T 29 Ms - Tyr • Phe - Glu • ne - Asp - Leu - Ser - Trp - His - Lys 

T31 Ser - Thr - Ass -Ser -Gin -Pile -Tip -Gly -Pile- Leu -Arg 

T 32 Gin - Affl - Pro - Val - Thr • Pro - Pro - Gin - Leu - Pbe - Gly - Ser - De - 

Leu - Gly - Thr ~ „ 

T 33 Gin - Asn - Pro - Val - Thr - Pro - Pro - Glu ■ Leu ■ Fie - Gly - Ser - ne - 

Leu - Gly - Thr 

Withtheaid VI Tyr -Ser -Leu -Pro- Asn- Lys -His -Tyr- Phe- Gin- ne- Asp -Leu- 

oforotease Ser - Trp - Ea - Lys „ ., c 

VS*^ V2 Val-Thr-Len-Lys-Tlu-Pbe-Ala-Ghi-Asp-Asn-Ser.Ala-Sei- 

Val • Oln - Ala 

V3 Tir-Scr-Tyr-Thi-Lys-Ala-Asp-Asn-Ser-Val-He-Val-Asp- 
Thr - Asp - Ser - He - Lys - Asn - Thr - Be - Tyr • He - Thr 

V5 Gly-Lys-Gly-ne-Asp-De-Lys-Ser-Ser-Leo-Ser-Gly-Leu- 
Thi - Val - Leu - Lys - Ser - Thr - Asn - Ser ■ Ghi - Phe - Trp - Gly - Phe - 

Leu-Ai8 , „ „, 1 

V6 Gly -Lys -Gly- ne- Asp- ne- Lys -Ser -Ser -Leu -Ser -Gly -Leu - 

Thr - Val - Leu -Lys — 



numbers fc^o^mg the letter T (trypsin) correspond to ^ 

''S'pl'wJconected and stored at -20" C. ^til / The pi^i^ urate ondase extract has a specific act^^^ 

^^^^^^^ rSb^nfw?db-:^SS 

auuY»» 1' jf" "T? „j c-cnTTB'NirF ID NOs as 45 intensity band of ahout 70-71 iclJa. 
S:is T n sSSci^m'^O.^; T 20- d)DetSmination of the isoelectric point 
SEQUENCEIDNO.9;T23-SEQUENCEIDNO.10; ProcednM 

purification and sequencing of the peptide ,„7i ,,v1 fi ue of ourified urate osddase (on two 

The urate oxidase, at a concentration of 2 mg/mlm and 4 ;is and 8 ot purmeo uraie o« v 

an ammonium acetate buffer 100 mM pH 6.8, was di- 55 different knw). 

gest^with ^ protease V8 stSn^^^ O^nSsie blue (0.1%) in (25% 

(Boehrmger-Meun . m a ^Uo urat«^ o^d^e/ ^ acid) to stain the proteins, followed 

protease V8 of 60/1, at 30 for72 lij.^ bydwilorization with a solution containing 25% of 

IS^SC cSrif Sv^r^lT^^'S 60 J^and 8% of acetic acid (to eliminate the baC- 

STplp^nSTgl-tiTerfir^rS 

meLSS(rf^e optical density at 218 mn. theix molecular weights. 
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Protocol 

Sample: solution of purified urate ojddase extract in a 
glycine buffer 20 mM pH 8.3 

Preparation of the sample 

Two samples of 5 (ig and 10 fjig of urate oxidase. 

Drying by vacuum centrifugation and taldng-up in 5 
^ of a lysis buffer having the following compositian: 
urea 2.SM, 3-(3-cholamidopropyl)dimethy1ammniiio- 
propane-l-salfonate, CHAPS (Sigma), 2% (v/v), Am- 
pholines amphoterics (LKB) of pH ranges S-8 and 
3.5-9.5, 0.4%, and ^-mercaptoethanol 5%. 

Isoelectrofocusing gel 

Preparation of a solution containing urea 9.5M, 
CHAPS 5%, LKB Ampholines (pH (3.5-9.5) 1%; pH 
(5-8) 1%), acrylamide/bisacrylamide (28.4%/1.7%) 
3.5% final concentration, H2O. 

Filtration and degassing of the solution, followed by 20 ff) Determmation of the sequence of an amino-terminal 
addition of 0.075% of tetramethylethylenediamine, 
Temed (Pharmacia), and 0.015% of ammonium persul- 
fate. 

Introduction of the solution into tubes (16x0.12 cm)- 
polymerization overnight at 20" C. 

Cathodic solution: NaOH O.IM, degassed. . 

Anodic solution: H3PO4 25 mM. 

Prenm 45 min at 4 toA (voltage 300 V-»1000 V). 

Deposition of the samples at the cathode. 

Run 19 h at 1000 V and at 20° C 

Demdlding of the gels and equilibration for 10 min at 
20* C. in a buffer (Tris 0.375M pH 8.8; SDS 3%; dithio- 
threitol; DTT, 50 mM). 



f) Determination of the amino-terminal sequence and 
tlie mass of the blocking amino-teTminal group 

a) Demonstration of the blocked character of the 
amino-terminal sequence 

The amino-terminal sequence was analyzed with the 
aid of an Applied Biosystem model 470A sequencer 
coupled with an Applied Biosystem model 120A analy- 
zer of phenylthiohydantoic derivatives. The purified 
urate oxidase (200 pmol, checked by amino acid analy- 
sis) was deposited on the sequencer in the presence of 20 
pmol of ^-lactoglobulin, a standard protein. 

No aminorterminal sequence corresponding to a urate 
oxidase sequence was detected (by contrast, the amino- 
terminal sequence of the standard protein was detected, 
showing that the sequencer was working). 

A. flans urate oxidase therefore has the amino-termi- 
nal end blocked. 
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PAGE/SDS denaturing gel 

Preparation of a solution containing acrylamide/- 
bisacrylamide (30%/0.8%) 15% final concentration, 
Tris-Ha (pH 8.8) 0.375M, H2O. 

Ffltration and degassing of the solution, followed by 
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peptide of 32 amino acids and the mass of the blocking 
amino-terminal group 

Method: Digestion with cyanogen bromide 

The purified urate oxidase extract is subjected to gel 
filtration on Sephadex G25 (PDIO-Pharmacia), a gel 
obtained by crossllnking dextran with epichlorohydrin, 
equilibrated with a solution containing 7% of formic 
acid, making it possible to remove the salts and change 
the buffer. The formic add concentration is increased to 
70% by vacuum centrifugation. Cyanogen bromide is 
then added to a final concentration of 0.2M and the 
reaction is allowed to proceed for 20 h under argon, in 
the absence of ligfht and at room temperature. 

Separation by ion exchange chromatography of the 
peptides derived from digestion of the protein with 
cyanogen bromide 

The peptides were separated on an ion exchange 



" 5nn.i^°'^^"^' persulfate 0.05% 40 colmnn based on mono Shydrophilic resin (Pharmacia). 



and Temed 0.05% 

Polymerization, overnight at 4° C. (gel 16x20x0.15 
cm). 

After eqoilibiation, deposition of the isoelectro- 
focusing gel on ttie surface of the PAGE/SDS gel, 45 
followed by sealing wifli agarose. 

Electrophoresis buffer: CTris-HCl 25 mM pH 8.3, 
glycine 0.192M, SDS 0.1%). 

Run 100 mA-6 h at 6' C. 



Buffer A: ammonium acetate 10 mM pH 6.2 
Buffer B: ammonium acetate IM pH 6.2 
Flow rate: 0.6 ml /min, peak detection by measurement 

of the optical density at 278 nm 
Gradient: fromO% of B to 100% of B in 30 min-collec- 
tion of 1 ml fractions 

The fractions derived from the ion exchange step 
were analyzed by PAGE/SDS gel according to the 



Fixing of the gd in 50% methanol, 10% acetic acid, 50 method described by Schagger and Von Jagow (1987) 



followed by silver nitrate staining (method of Blum, H., 
Electrophoresis 198.7, 8, p. 93-99). 

Scanning of the gd on a Visage 2000 image analyzer 
from Kodak for determination of the optical density and 
surface area of each spot and hence for calculation of 55 
the quantitative ratio between the spots. 

Determination of the molecular weight of the protein 

by preparation of a two-dimensional gel in the presence 

of Amersham standard proteins. 

^ . 60 
Result . 

Two spots with a molecular wdght of the order of 
33.5 kDa are observed, one being the majority spot with 
an isoelectric point of the order of 8.0, intensity 5.2 
(representing about 93% of the weight of proteins), and 65 
the other, being the minority spot with an isodectric 
point of the order of 7.4, intensity 0.41 (representing 
about 7% of the wdgjit of proteins). 



Anal. Biochem. 166-p. 368-379. 

Purification of the amino-terminal peptide by reversed 
phase HPLC and analysis thereof by mass spectrometry. 

The peptide derived from the ion exchange step, 
having a molecular weight of about 4000 Da (on PA- 
GE/SDS gd), was purified on a Beckman Altex CIS 
column (250 X2.1 mm), which is a reversed phase 
HPLC column based on C18 grafted silica. 
Flow rate: 0.3 ml/min, peak detection by measurement 

of the . optical density at 218 nm 
Buffer A: H2O/0.1% TFA (trifluoroacetic acid) 
Buffer B: aoetomtrile/0.l% TFA 
Gradient: £rom 1 to 50% of B in 60 min. 

The peptide collected after a first reversed phase 
HPLC step was repurified on the same reversed phase 
HPLC colunui, but with a different gradient 
Gradient: from 1 to 50% of B in 10 min. 
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The peak collected was subjected to analysis by fest ^ontinned 
atom bombardment mass spectrometry (FAB/MS) with 
a glycerol +thioglycerol matrix. 

Digestion of the amino-terminal peptide with 
chymotrypsin and amino acid analysis of the 
chymotryptic peptides separated by reversed phase 
HPLC 

To establish the sequence of the peptide purified by 
reversed phase HPLC, said peptide was digested with 
chymotrypsin. The chymotryptic peptides were sepa- 
rated by reversed phase HPLC on a Beckman Altex 
C18 colmnn (250X2.1 mm). 

Flow rate: 0.3 ml/min, peak detection by measurement 

of the optical density at 218 nm 
Buffer A: H2O/0.11% TFA 
Buffer B: acetonitrile/0.08% TFA 
Gradient: from 1% of B to 50% of B in 60 min-collec- 

tion of the peeks. 

The chymotryptic peptides were identified by amino 
acid analysis on an Applied Biosystem analyzer (model 
420-130A). 

Results EXAMPLE 5: Screening of the bacteria 

The results presented below, which were established 25 preparation of the labeled probes • 
afterdeterminationof the sequence of the cDNA of A 

fhvus urate oxidase and the deduced amino acid se- Two pools of probes deduced from aimno acid se- 
quence (cf. Example 6), can only be understood in the q'lenoes of the proton were synthesized vwth the aid of 
Sof&efoSis: aBiosearch4600DNAsynthea2er.Tliefintpoolcor- 

Analysisoftheanlo-tenmnal peptide by mass spec- 30 l^^''°.f^,'^^Jf^^Jf^^??^fJ?^ 
trometrv ^ ammo acids 1-6 of SEQUENCE ED NO. 1 1 His-Tyr- 

A differSce of about 42 atomic mass units is ob- Phe-Glu-fle-Asp (part of the sequence of T 27), Le. 
served between the two molecular weights determined 5 to 3 : 

by mass spectrometry, 3684 and 3666, and the theoreti- 
cal molecular weights determined from the following 33 a T G O G 
sequence (amino add sequence deduced from the tCOAT TC AA TA TQ 
cDNA of A flavus urate oxidase with cleavage of the 

anjino-tenninal methionine group and peptide deavage ^ ^ ^ . ^ 

with cyanogen bromide after the first methionine resi- . , . , ^ 

due) which corresponds to amino adds 1-31 of S& 40 TOs pool in fact consists of 2^X3 =48 different ^^^^^^^ 
QXJENCEIDNO 1- cleoudes, representmg all the possible combinations. 

SerAlaValLysAlaAlaArgTyrGly LysAspAsnValArgValTyrLysValHis (1) 
LynAspGhiLysThiGlyValGhiThrVal TytGlu 

with a carboxy-tenninal methionine residue modified The second pool corresponds to the sequence of amino 
by reaction with cyanogen bromide to give either acid residues which correspond to amino acids 22-27 of 
homoserine, 3642, or homoserine lactone, 3624. SEQUENCE ID NO. 20 Gln-Phe-Trp-Gly-Phe-Leu 

There is therefore a blocking group on the amino-ter- ^ (part of the sequence of V 5), i.e. from 5' to 3': 
minal serine which accounts for an additional mass of 

about 42 atomic mass units, probably correspondmg to gg A G T 

acetylation of said amino-terminal serine (mass of aagcccca aa tq 

CH3CO— mass of H=42 atomic mass units). 

Amino acid analysis of the chymotryptic peptides 55 aa ■ c . AC 

This analysis made it possible to show unambiguously 
that the sequence of the amino-teiminal peptide ob- 
tained by digestion with cyanogen bromide comprises -fhis pool consists of 2*x4=64 combinations. The 
the sequence (1) described above. probes are labeled with terminal deoxynucleotide trans- 

The complete amino add sequence of urate oxidase is fgraje (TdT) (marketed by IB! Inc.). 
shown hereinafter (SEQUENCE ID NO. 1). 11,2 reaction is carried out on 100 ng of a mixture of 

oligonucleotides in solution (100 mg/ml) in "Cobalt" 
7". — . — T, — I "Z — r reaction buffer (supplied as a 10-fold concentrate by IBI 

Ser Ala Val Lys Ala Ala Arg Tyr Gly Lys i wwuuu umisi v.ouy'i/"''- ann^vr^i*!,; 

Asn Val Val Tyr Lyi Val His Lys Inc.): 1.4Mpotassmmcacodylatfi.pH7.2, 300mMdi^- 

Asp Glu Lys Thr Gly Val Gin Thr Val Tyr 55 othreitol, 1 fJ of the enzyme terminal deoxynudeotide 

Glu Met Thr Val Cys Val Leu Leu Glu Gly transferase (IBI Inc.) and 50 of deoxycytidyl tri- 

oiu D= ^, ^ Z?: ^ ^ ^ phosphate, dCTP, labeled with P32. The reaction is 

Lys" XL m ^ 12 Ghi Lrild oui at 37-0. for 10 min and is then stopped by 
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die addition of 1 fil of EDTA 0.5M. A phenol extrac- the two sequences and the AccI and BamHl restriction 

tion is carried out and the extract is dialyzed on a col- sites used in the subsequent constructions (cf. Example 

unm of BiogelP10polyacrylaniide(Biorad: 150-1050). 10)). 

2) Hybridization and detection of the colonies , S'^ '^"^^i!?** 

containmg urate oxidase cDNA the mdeotide sequence of the longer fragment (clone 

^ , , , 9C) overlaps that of the shorter fragment (done 

About 40,000 colonies are screened by the in situ 9A) but for two differences (see HG. 3). One of the 

hybridization technique developed by Grunstein and differences is quiescent and the other corresponds 

Hogness (1975JProc. Natl. Acad. Sd. (U.S.A.), 72, to a diange from a tryptophan residue to a glycine 

3961). About 6000 bacteria are plated out in Petri dishes 10 residue. These differences may be due either to 

to give isolated colonies. After incubation for 24 hat 37- differences in the messenger RNA's isolated (cf. 

^J^JT^J^ ^ ffltera each filter being Example 2 above) or to errors in the reverse tian- 

mtended to be treated with one ofthe 2 pools of probes, soriptase used when building the cDNAbT3rary(cf. 

so that all the. colomes obtamed are tested with the 2 Example 3 above), The sequencing ofthe genomic 

pocJs of probes m pardleL 15 DNAofA/Tm^urate oxidase has made it possible 

The filters are hybridized ynih erne of the 2 pools of ^o overcome this ambiguity: it is a tryptoplU resi- 

^nS^n^^L "S," "°Tr^ ^""-^^S ^"^^.'^'^'^ 'l"^ P«>bablyT^or of tSTevLe ti^- 

solution and 100 pig/ml of sonicated and denatured scrintase 

sahnon sperm DNA (SIGMA). The hybridization is T„ti,<.V.<..."«f«t,«i«^»o,<v., * at-^- j /• 

carried out at a temperature of 42" C. for 16 h. The 20 J^^^^^nTjl^^^^°.-''°^^^^ 

6XSSC solution iT^tained by diluting a 20xSSC T,^"^ •"'^■^ ^ 

solution. The preparation of the 2dxSSC buffer is de- <^™spondmgto apol:jept.de of 3mammoaa^ 

scribed by Ma^, Fritsdi and Sa^rook (op. dt). In " "IL^Jf^fJ''?^* ^ '^^l^TT'^ 

summary, this buffer contains 175.3 g/1 of NaQ and """Tm"^ r^J^ °^ P"^*^ ^""^ 

88.2 g/1 of sodium dtrate and is adjusted to pH 7 witii 25 ^f^v?/^" . . . 

a few drops of NaOH ION. The lOXDenhardfs solu- * "^^^j sequen«i opened by the 

tion contain 1 g of FicoU, 1 g of polyvinylpyrrolidone polypeptide coded for, and, with 

and 1 g of human serum albumin per 500 ml of final arrows opposite die polypeptide coded for, the se- 

volume. quenced peptides (of. Example 4) obtained by hydroly- 

After washing in the 6xSSC solution at 42' C (3 h 30 ^ oxidase witii trypsin and protease 

with 5 changes of bath), the filters are wiped with 3o- \- . , , , , 

seph p^er and subjected to autoradiography. The fil- "is found that the sequence of the polypeptide termi- 

ters are developed after 16 h. A fraction of about 0.5% *"P^^ Ser-Lys-Leu, which is typical of 

cf tiie colonies was found to have hybridized with the 2 peroxisomal location enzymes (Gould S. J. et al., J. Cell 

pools of probes. 35 Biology 108 (1989) 1657-1664). 

5 colonies from this fraction were taten up and puri- EXAMPLE 7: Construction of an expression vector for 

fled. The plasmid DNA was prepared, from each of u^^te oxidase cDNA 
these colomes and this DNA was analyzed by digestion - 

with dther BamHI, or Hindlll, or botii BamHI sad Plasmid p466, a vector for expression in R colw was 

Hrndin. 40 prepared. It comprises a fragment of pBR327 induding 

After analysis on agarose gel, the 5 plasmids obtained origin of replication and the ampioillin resistance 
were found to have been linearized by BamHI and by S™*: also comprises a synthetic promoter of K colt 
HindlTT. The double digestions make it possible to re- C^- RODRIGUEZ and M. CHAMBEKLIN, "Promot- 
lease a fragment corresponding to the whole of the ers-Stnicture and function (1982), Preager), a Shine- 
cloned cDNA. The size of this fragment is about 1.2 kb 45 Dalgaino sequence followed by a polylinker containing 
in 3 cases and about 0.9 kb in the other 2 cases. For the unique Ndel and Kpnl sites, a transcription termina- 
following determination, one of the 0.9 kb fragments (derived from phage fd) and the lac i gene, 
and one of the 1.2 kb fragments were sdected and re- This plasmid was constmcted from an e:q>ression 
cloned (see Example 6 below). plasmid for hGH in R coli (p462) by replacing a frag- 
_„,-_,_, , SO nient carrying the hGH gene with urate oxidase cDNA. 
EXAMPLE 6: Detennmatjon of the sequence of urate The oonstmction of plasmid p466 will now be d&- 
oxidase cDNA scribed in greater detail in the following account, which 

On tiie one hand one of the 0.9 kb fragments (clone will refer to FIGS. 5, 6, 7, 8 and 9. 

9A) and on the other hand one of the 1.2 kb fragments FIG- 5 shows a restriction map of plasmid pl63,l. 

(clone 9Q were recloned in the DNA of the replicative 55 The different restriction segments are labeled arbitrarily 

form of smgje-stranded phage M13. The DNA of the according to the following legend: 

M13 clones, containing.the 0.9 kb fragment on the one :.=DNA segment derived from plasmid 

hand and the 1.2 kbfhigment on the other, was digested pBR322 

with exonndease so as to generate a series of overlap- — Q — = Location of the origin of replication 

ping M13 dones (procedure: "Cyclone I Biosystem" of 60 (ORI) 

IBI). Said dones were sequenced by the dideoxyribonu- DNA segment containing the sequence 

cleotide method (Sanger et aL, PNAS-U.S.A.-1977, 14, coding for a natiiral precursor of hGH 

5463-5467). 3S3ssse=DNA segment of phage fd containing a 

The nucleotide seqnence of done 9C is shown in . transcription terminator 

FIG. 3, which also indi c a t es, with an arrow, the start of 6S ssssss=>DNA segment containing a tryptophan- 

done 9A and, with a nucleotide symbol followed by an lactose tJV5 hybrid promoter-operator 

asterisk*, the sequenced nudeotidesofclone9A which HaaisDNA segment codmg for y3-lactamase 

are not identical to those of done 9C (when matohing (ApR: ampidllm resistance) 
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FIG. 6 shows the restriction map of plasmid pl60, 
whose PvuI-XhoI-BainHI(l) and PvoI-ORI-BamHI(2) 
fragments originate respectively from plasmids p 163,1 
and pBR327 and whose small BaniHI(2>BamHI(l) 
fragment is fragment 3 described below. S 

FIG. 7 shows the restriction map of plasmid p373,2. 
The different restriction segments are labeled arbitrarily 
according to the following legend: 

— f-+- =PvuI-BamHI sequence derived from plas- 
mid pB R327 10 
T-=PvuI-XhoI sequence derived from plas- 
mid pl63,l 

fll2mES!=XhoI-HincII sequence derived from plas- 
mid pr63,l 
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(HincU) 



Clal Ndel PsU 



Fragment 4 described below 



XXX =Fragment 3 described below 
SS2SE2=DNA segment of phage fd containing a 
transcription terminator 
FIG. 8 shows a restriction map of plasmid p462, the 
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and J. SAMBROOK, Cold Spring Harbor Laboratory 
(1982). The oligonucleotides are synthesized with the 
aid of a Biosearch 4600 DNA synthesizer. 

Plasmid pl63,l (FIG. 5), described in European pa- 
tent application A-()24S138 and deposited in the CNCM 
under the reference I-S30 on Feb. 17, 1986, was digested 
with the enzymes Pvul and BamHL This plasmid con- 
tains the gene coding for hGH. The PvuI-BamHI frag- 
ment-hereafter called fragment 1-containing the site of 
action of the restriction enzyme Xhol, shown in FIG. 5, 
was purified. 

Likewise, plasmid pBR327, which is well known to 
those skilled in the art (q.v. SOBERON, X. et al.. Gene, 
9 (1980) 287-305), was digested with the enzymes Pvul 
and BamHI. The PvuI-BamHI fragment— hereafter 
called fragment 2 — containing the origin of replication, 
was purified. 

Fragment 3 was then prepared; this is a synthetic 
BamHI(l)-BamHI(2) fragment containing the lac i gene 
and its promoter and it has the following sequence (SE- 
QUENCE ID NO. 22), in which the two ends of the 
strand are Identified by the numbers 1 and 2 in order to 
specify the orientation of the fragment in the plasmids 
described in FIGS. 6 and 7: 



FRAGMENT 3 



BamHKD 

5' GATCC GCGGAAGCAT AAAGTGTAAA. GCCTGGGGTG CCTAATGAGT 

GAOCTAACrr ACATTAATTG CGTTGCGCTC ACTGCCCGCT TTCCAGTCXJG 

GAAACCTGTC GTGCCAGCTG CATTAATGAA TCGGCCAACG CGCQGOGAGA 

OG<XKyrrTGC gtattgggcg ccagggtggt nTTcmTc accagtgaga 

COGGCAACAG CTGATTOCCC TTOACCGCCT ; GOCCCTOAOA GAGTTGCAGC 

AAOCGGTCCA CGCTGGnTO CCCCACCACC CXJAAAATCCT GTTTGATGGT 

CGTTAACGGC GGGATATAAC ATGAGCTGTC TTCOGTATCG TCOTATCCCA 

CTACCGAGAT ATCCGCACCA ACGCC5CAG0C CGGACTCGOT AATGGOGCCC 

ATTGCQCCCA GCGCCATCTO ATCQTTOGCA. ACCAGCATCG CAGTGGGAAC 

QATGCCCTCA TTCAGCATrT GCATGOnTG TTGAAAACCG GACATGGCAC 

TCCAGTCGCC TTCCCOTTCC QCTATCGGCT GAATTTGATT GCX3AGTGAGA 

TATTTATGCC AGCCAGCCAG ACGCAGACGC GCCX5AGACAG AACITAATGG 

GCCCGCTAAC AGCQCGATIT GCTOGTOACC CAATGCGACC AGATGCTCCA 

CGCCCAOTCG CQTACCGTCr TCATGOGAGA AAATAATACT GTTGATGaGT 

GTCTGGTCAO AOACATCAAG AAATAACXKX GGAACATTAG TGCAGGCAGC 

TTCCACAGCA ATGGCATCCT GGTCATCCAO CGGATAGTTA ATOATCAGCC 

CACTGACXJCG TTOCGCXJAGA AQATTGTGCA COGCCGCTTT ACAGGCTTCG 

Acaccacnc gttctaccat cgacaccacc acgctggcac ccagttgatc 

GGCGCGAQAT TTAATCGCCG CGACAATTTG CGACGGCX3CG TGCAGGGCCA 

GACTGGAGGT GGCAACGCX> ATCAGCAACG ACTOTITGCC COCX:AGTrGT 

TGTGCCACGC GGTTGGGAAT GTAATTCAGC TCCGCCATCG CCGCTTCCAC 

TmrcccGc OTrrrcGCAo aaacgtggct ggcctgottc accacgcggg 

AAACQGTCTG ATAAEAGACA CCGGCATACT CTGCX3ACATC GTATAACGTT 
ACTGGTTTCA CATTCACCAC CCTGAATTOA CTCTCTTCCG GGCGCTATCA 
TGCCATACCG CGAAAGGTTT TGCGCCATrC GATGGTGTCC G 3' 
■ BaaHI(2) 



synthetic BgUI-Hindm fragment defined below being 

represented by: yimiimm Fragments 1, 2 and 3 were then ligated to give plas- 

FIG. 9 shows a restriction map of plasmid p466, the mid pi 60, shown in FIG. 6. 
Ndel-Kpnl fragment, comprising the gene coding for This plasmid was partially digested with the restrio- 
uiate oxidase, being represented by: |a a ▲ 55 tion enzymes HmcII and PstL The large HinolI-PstI 

. — ^ firagment, containing the origin of replication and 

1) Construction of plasmid p373,2 shown in FIG. 6, was then ligated with fragment 4 

The strategy employed uses fragments obtained from (SEQUENCE ID NO. 23), shown below, which b a 
pre-ejosting plasmids available to the public, and fiag- synthetic DNA fragment carrying a sequence codmg 
ments prepared synthetically by the techniques now in go f'^*' ^ amino acids of a natural precursor of 

common use. The cloning techniques employed are hGH and, upstream from this sequence, regulatory 
those described by T. MANIATIS, E. F. FRITSCH signals. 
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In this firagment, the amino adds are designated by 
letters according to the following code: 
A=Alanine M=Methionine 
C=Cysteine N=Asparagine 
D=Aspartic acid P=Proline 
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ment dedved from this digestion was purified and li- 
gated with a synthetic DNA' fragment whose sequence, 
given below (SEQUENCE ID NO. 25), is intended to 
reconstitute the end of the hGH gene, followed at the 3' 
end by the I^nl and SnaBI cloning sites. . 



B 
8 
1 
I 

' GATCTTCAAGCAOACCTACAGCAAGTTCGACACAAACTCACACAACQAT 

+__ + + 1— + 

AAGT TCOTCTGOATOTCOTTCAAGCTGTGTTTGAGTGTGTTOCTA 

GACGCACTACTCAAGAACTA CGGOCTOCTCTACTGCTTCAGGAAGGACATGGACAAGGTC^ 
CTGCGTGATGAGTTCTTGATGCCCOACQAQATGACOAAGTCCTTCCTGTACCTGTTCCAG 

F • 
s 



G 
CT 



AGACATTCCTGCGCATCGTOCAGTOCCOC TCTGTGOAGGGCAGCTGTGGCTTCTAGTAA 
TCTGTAAGGACGCGTAGCACGTCA.COGCGAOACACCTCCCGTCGACACCGAAGATCATT 



H 
i 

S n 
n d 
a I 
B I 

I I L 

GGTACCCTGCCCTACGTACCA 

— + 1" 



K 
P 



35 



CCATGGGACGGOATGCATGGTTCOA 

E=Glutainic acid Q<=:Glutamine 
F=Phenylalanine R= Alanine 
G=Glycine S=Serine 
H=Histidine T=Threonine 
I = Isolencine V = Valine 
K= Lysine Wt=Tryptophan 
L=Leucine Y=Tyrosine 

The sequences -35 (TTGCTT) and -10 (TA- 40 
TAAT) of the promoter sequence, and the Shine-Dal- 
gamo sequence well known to those skilled in the art, 
are successively underlined in this fragment 

Plasmid p380,l was obtained in this way. 

Plasmid p380,l was then digested with the restriction 45 
enzymes Clal and Ndel so as to remove therefrom the 
small Qal-Ndel fragment of fragment 4 above and to 
replace it with the Clal-Ndel fragment below (SE- 



This fragment comprises the BgUI and Hindlll sticky 
ends. The novel plasmid formed in this way, p462 (of. 
FIG. 8), thus comprises a Kpnl site and an Ndel site» 
which will be used for cloning the fragment containing, 
urate oxidase cDNA in the expression vector. 

The hybrid plasmid derived from pTZ19R, carrying 
urate oxidase cDNA of about 1.2 kb (clone .9Q (s^ 
Example 3), comprises a unique Kpnl site. This site is 
located a few base pairs downstream from the cDNA 
cloning site. Furthermore, urate oxidase cDNA con- 
tains an AccI site situated near the 5' end. . 

The Accl-Kpnl fragment, comprising the greater 
part of this cDNA, was therefore isolated and purified. 
Two complementary oligonucleotides were dso syn- 
thesized, whose sequence, given below (SEQUENCE 
ID NO. 26): 



QUENCE ID NO. 24): 



S'-TATOTCTCCGGTAAAAGCAGCGCGCTACGGCAAGGACAATGTTCGCGT 

ACAGACGCCATTTTCGTCGCGCGATGCCGTTCCTGTTACAAOCGCAGA-y 

is ii^nded to reconstitute the 5' end of the oDNA. This 



Clal 

5' CGATAGCGTATAATGTGTCGAATTGTGAGCGGATAACA 
TATCGCATATTACACACCTTAACACTCGCCTATTGT 

Ndel 

ATTT CACAC AGTTTTTCGCGAAOAAGGAGATAT AC A 
TAAAGTGTGTCAAAAAGCOCTTCTTCCTCTATATGTAT 5' 



The resulting plasmid is plasmid p373,2 (FIG. 7), 

2) Construction of plasmid p466 
Plasmid p373,2 was subjected to a double digestion 
with the-enzymes BgUI and HindllL The large frag- 



synthetic fragment obtained in this way has an Ndel end 
and another AccII end. The fragment and the synthetic 
sequence were ligated with the expression vector cut by 
Kpnl and by Ndel. This three-fragment ligation makes 
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it possible to obtain the expiessioii vector, called p466, 
for K coli mate oxidase (c£ FIO. 9). This plasmid was 
subjected to a series of enzymatic bydrolyses with re- 
striction enzymes, which made it possible to verify the 
presence of the expected restriction sites, in particular 
those carried by the gene coding for urate oxidase. 

PI nam id p466 therefore contains, by construction, a 
gene coding for urate oxidase, having the following 
sequence (SEQUENCE ID NO. 3): 
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H, TOWBIN et al^ Proc. Natl. Acad. Sci. USA 76 

(1979) 435&-4354). 
Immunodetection, p»formed according to the tech-' 
mque of BURNETTE (W. W. BURNBTIE, Ana. 
Biochem. 112 (1981) 195-203), involves the followiag 
successive operations: 
rinsing the nitrocellutese filter for 10 min with a 

bufBer A CTris-HCl 10 mM, NaQ 170 mM, KQ 1 

mM); 



ATGTCTQCGG 
CAAOQTTCAG 
CCGTCTGTGT 
GACAACAGCG 
CACCGCCAAO 
TGGGCACACA 
AACATTGTCT 
CCCTCACTCC 
ACGTGGTCGA 
ACCOTGCTGA 
GTACACCACA 
ATGCCACTTG 
CACGTGCCTA 
GAAOACTTTT 
AGATOGCAGA 
TACTCGTTGC 
GGQCCTCCAA 
ACCCCAACGO 
AAATTG. 



TAAAAGCAGC 
AACOACGAGA 
GCTTCTGOAG 
TCATTGTCGC 
CAQAACCCCO 
CTTCATTGAG 
GCCACCGCTG 
TTCATCCGCG 
GGGCAAGOGC 
AOAGCACCAA 
CTTAAGGAGA 
GCAGTGGAAG 
AGTTCGATGC 
QCTGAAGATA 
GCAAATCCTO 
CTAACAAGCA 
AACACCGGCA 
TCTGATCAAG 



GCGCTACGGC 
AGACCGOTOT 
GGTOAQATTG 
AACCOACTCC 
TTACTCCTCC 
AAGTACAACC 
OACCCGGATG 
ACAGCOAQOA 
ATCGATATCA 
CTCGCAGTTC 
CCTQGQACCa 
AATTTCAGTO 
TACCTOGGCC 
ACAGTGCCAG 
GCGCGCCAGC 
CTATTTCGAA 
AGAACGCCOA 
TGTACCGTCQ 



AAQQACAATO 
CCAGACGGTO 
AOACCTCTTA 
ATTAAGAACA 
CGAQCTGTTC 
ACATCCATGC 
GACATTGACG 
GAAGCGGAAT 
AGTCGTCTCT 
TGGGGCTTCC 
TATCCTGAGC 
GACTCCAGGA 
ACTGCTCGCG 
CGTGCAGOCC 
AGCTGATCGA 
ATCGACCTGA 
GGTCTTCGCT 
QCCGQTCCTC 



TTCGCGTCTA 
TACGAGATGA 
CACCAAGGCC 
CCATTTACAT 
GOCTCCATCC 
COCTCACGTC 
GCAAGCCACA 
GTGCAGGTGG 
QTCCGOCCTG 
TOCGTGACGA 
ACCGACGTCG 
GGTCCGCTCO 
AOGTCACTCT 
ACTATGTACA 
GACTGTCGAG 
QCTQQCACAA 
CCTCAGTCGG 
TCTGAAGTCT 



30 
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(The nucleotides which are different from the nucleo- 
tides of the cDNA isolated from A. flavus are underlined 
in the above sequence. These differences were intro- 
duced into, the synthetic Accl-Kpnl fragment so as to 
have, downstream from the ATG, a nucleotide se- 
quence corresponding more closely to those normally 
encountered in a prokaryotic gene.) 

EXAMPLE 8: Expression of urate oxidase cDNA 

The R coll K12 RRl strain (Bethesda Research Lab. 
Inc.) was transformed for ampidllin resistance with 
plasmid p466 and with a negative control plasmid, 
pBR322. Ampidllin-resistant colonies were obtained in 40 
both cases. 1 colony of each type was cultured in a 
medium (LB-{-ampici]]ln 100 p.g/ml). After one night at 
37" C, with agitation, the two cultures were diluted 
lOO-fold in the medium. (LB -(-ampicillin 100 p,g/ml). 
After culture for 1 h, IPTO Cisopropyl-;S-D-thiogalac- 45 
toside) 1 mM is added for 3 h. 
Immunodetection of the urate oxidase by Western blot 



1) Procedure 



50 
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An aliquot corresponding to 0.2 ml at OD= 1 is taken 
from the culture medium obtained after induction with 
IPTG for 3 h. This aliquot is centiiftaged and the super- 
natant is removed. The residue is then subjected to a 
Western blot— a technique well known to. those skilled 
in the art— which comprises the following steps: 
solubilization of the residue by boiliag for 10 min in a 
buffer, called a loading buffer, consisting of Tcis- 
HCl 0.125M pH 6.8, SDS 4%, biomophenol blue 
0.002%, glycerol 20%, j3-mercaptoethanol 10% 
(according to the protocol described by LA- 60 
EMMU (U. K. LAEMMLI, Nature, 227 (1970) 
680-685)); 

electrophoretic separation of the different proteins 
contained in the solubilizate, according to the pro- 
tocol .described by LAEMMLI (U. K. LA- 
EMMU, Nature, 227 (1970) 680-685); and 

transfer of said proteins contained in the gel on to a 
mtroceJlulose filter (according to the technique of 
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bringing the nitrocellulose filter into contact with a 
buffer B (buffer A with bovine serum albumin 
added at a rate of 3 g per 100 ml) for 30 min at 37° 
C; 

bringing the nitrocellulose filter into contact with an 
immune serum (polyclonal antibodies recognizing 
A flams urate oxidase) for 1 h at 37° C; 

rinsing the nitrocellulose filter with buffer B; 

bringhig the nitrocellulose filter into contact with a 
solution of protein G, labeled with iodine 125 at a 
rate of 0.1 microcurie/ml, for 1 h at 37° C; 

rinsing llie filter with buffer A; 

drying the filter between two absorbent sheets; 

bringing the filter into contact with an X-ray film; 
and 

developing the film. 

2) Results 

It is found that the strain transformed by plasmid 
p466 overproduces a protein with an apparent molecu- 
lar weight of about 33 kDa, which is recognized by 
antibodies directed against A. flavus urate oxidase and 
which is absent from the control strain. 

EXAMPLE 9: Assay of the iirate oxidase activity 

An aliquot corresponding to the equivalent of 0.5 ml 
at OD= 1 is taken from the culture medium obtained 
after induction with IPTG for 3 h under the culture 
conditions described in the previous Example. This 
aliquot is centrifiiged and the supernatant is removed. 
The re^dues are taken up in 1 ml of TEA (triethanol- 
amine) buffer 0.0SM pH 8.9. The cell suspension is soni- 
cated twice for 30 s in ice with a WIO ultrasonic sonica- 
tor (set to strength 8 and intensity 4). The extracts are 
centriAiged at 10,000 g for 10 min and the supernatants 
are used for the assay. 

The above operations are carried out for four colo- 
m'es taken at random from K coll K12 transformed by 
plasmid p466 (colonies Ai, Bi, C] and Di) and one 
colony transformed by plasmid pBR322... 
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I) Principle 

The conversion of uric add to allastoin is followed 
by the decrease in absorbance at 292 nm. The reaction is 
as follows: 




Urate oxidase 



HjO +O2 HjO + COj 



Uric acid 
(absoibs St 292 mn) 



10 



15 



H2NCONH. 



H 
N 



^.1 N 



r 

NH 
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2) Reagents 

a) TEA 0.05M pH 8.9/EDTA buffer 
7.5 g of TEA (reagent for analysis-Prolabo ref. 

287.46.266) are dissolved in 400 ml of distilled wa- 
ter; 

0.372 g of Complexon III (Merck-rcf. 8418) is dis- 35 

solved ia 50 ml of distilled water; 
the two solutions are combined and made up to 500 

ml (solution 1); 
the pH of this solution is adjusted to 8.9 with HCl 

0.2N; and 35 
the volume is made up to 1000 ml with distilled water 

(solution 2). 

b) Uric add stock solution 

100 mg of uric acid (Carbiochem-ref. 6671) are dis- 
solved in 50 ml of solution 1; 40 
the pH is adjusted to 8.9 with HQ 0.2N; and 
the volume is made up tolOO ml >yith distilled water. 
The solution obtained can be stored for one week at 
4' C 

c) Uric add substrate solution 43 
1.5 ml of uric acid stock solution (Carbiochem-ref. 

6671) are taken and diluted to 100 ml with TEA 
buffer (reagent for analysis-Prolabo ref 
287.46J266). 

This solution must be used the same day. so 

3) Procedure 

The following volumes are introduced into the quartz 
cell of a spectrophotometer set to 292 mn and thermo- 
stated at 30° C: 55 

600 ;il of uric add substrate solution preheated to 30° 
C.) and 

100 fil of the above supematants to which 200 \d df 
TEA pH 8.9 have been added (preheated to 30* 
C). 60 
After mixing, the change in optical density is read off 
every 30 s for S min. AE, the variation in optical density 
per minute, is deduced from these readings. 

4) Results gj 

The urate oxidase enzymatic activity A, expressed in 
U/ml OD 1, is calculated from the AE measurement 
with the aid of the formula 



in which the symbols Vr, d, d and Vpe respectively 
represent the reaction volume (0.9 ml), the dilution 
factor (2), the extinction coefiident of uric add at 292 
mn (11^ and the volume of the test sample (0.1 ml). 
The results obtained are collated in Table II below: 

TABLE n . 



£ coU Kt2 stiala 
tiaiisfonned by 


Uote oxidase activity 
(U/mlOD i) 


pBR322 


<aooi 


colony A] 




oolosy Bi 


aii9 


p4<6 




colony Ci 


0.13J 


colony Di 


0.118 



ti^ 20 
AUantois 



The above Table deariy shows that the R coll cells 
transformed by plasmid p466 are capable of producing 
urate oxidase activity in the presence of IPTG. 

EXAMPLE 10: Constniction of three expression 
vectors for urate oxidase cDNA in yeast plasmids 
pEMR469, pEMR473 and pEMR515 

The strategy employed uses fragments obtained from 
pre-existing plasmids available to the public, and frag- 
ments prepared synthetically by the techniques now in 
common use. The doning techniques employed are 
those described by T. MANIATIS, E. F. FRITSCH 
and J. SAMBROOK in "Molecular Qoning, a labora- 
tory manual" (Cold Spring Harbor Laboratory, 1984). 
The oligonucleotides are synthesized with the aid of a 
Biosearch 460O DNA synthesizer^ 

The following description will be understood more 
clearly with reference to FIGS. ID, H and 12, which 
respectively show restriction maps of plasmids 
pEMR414, pEMR469 and pEMR473. The symbols 
used in th^ Figures will be specified in the description 
below. In the case where a site has been bluntei by 
Klenow polymerase, it carries the index ""'; where the 
sites have been eliminated by ligation, they are indicated 
in brackets. 

1) Construction of plasmid pEMR469 

This plasmid was constructed from the shuttie vector 
j£ coli-yeast pBMR414, constructed by successive liga- 
tions of the following components: 
the Pstl-Hindlir fragment— symbolized byi-±-i' 
in FIG. 10— of plasmid pJDB207 (BEGGS, 1978: 
Gene cloning in yeast— p. 175-203 m: Genetic 
Engineering, voL 2-WIIX,IAMS0N-Academic 
Press-London UK) comprising the upstream part 
of the ampicillin resistance gene Ampi^ of pBR322 
(Sutdifife, 1979. Cold Spring Symp. Quart. Biol. 43, 
779) and an endogenous 2y. fragment, B form, car- 
rying the LEU2 gene of S. cerevidae partially modi- 
fied, by the ddetion of its promoter (called 
LEU2d), the locus STB (REPS) and the origin of 
replication of the 2;i fragment (HARTLEY and 
DONBLSON, 1980, Nature, 286, 860-865). The 
Hindni end of this fragment has been blunted by 
the action of Klenow polymerase. It is denoted by 

Hindin* in FIG. 10. . 

the Hindin-Smal fragment— represented bymmm 
in FIG. 10— of chromosome V of yeast containing 



29 



5,382,518 



the XJRA3 gene with its promoter (ROSE et.aL, 
1984, Gene, 29, p. 113-124). This KBndni-Smal 
firagment originates &om plasmid pFLl (CHE- 
VALLIER et al., 1980, Gene 11, 11-19). The IDn- 
dm end of this plasmid has been bimited by the 5 
action of Klenow polymerase, 
an Saml-BamHI fragm ent — symbolized by ■ ~ in 
FIG. 10— containing a synthetic version of the 
promoter of the ADH2 gene which differs from 
th e natu ral version described by RUSSEL and 10 
SMITH (RUSSEL et al. (1983) J. Biol. Chem. 258, 
2674-2682) only by a few base pairs intended for 
introdndng restriction sites. (The natural sequence 
could be used with only sUgbtly different results.) 
The Sequence of this fragment is given below (SE- 15 
QUENCE ID NO. 28): 
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et al (op. cit). The Bgm site is cloned in the 
BamHI site of the previous fragment (the BamHI 
and BglQ sites therefore disappearing), and the 
Hindm site, blunted by the action of Klenow poly- 
merase, is cloned hi the PvuII site of the Pvull-Pstl 
fragment of pBR322, described below. 

the PvuH-Pstl fragment— symbolized by 3321 in 

■ FIG. 10— of pBR322, containing the origin of rep- 
lication and tiie downstream part of the ampicillin 
resistance gene Amp".- 

Plasmid pEMR414 formed in this way therefore con- 
tains the following components: 

an origin of replication and an ampicillin resistance 
gene Amp^ permitting the replication and selection 
of the plasmid in E. coW cells. These components 
permit transformation in K coll cells. 



M 
1 



GQGACQCGTCTCCTCTGCCOGAACACCGGGCATCTCCAACTTATAAGTTGGAO 

+ + H '■ 4- J. 



CCCTOCGCAaAOGAGACGGCCTTGTGOCCCGTAGAGGTTGAATATTCARCCTC 

AAATAAGAOAATTTCAQATTGAGAGAATGAAAAAAAAAAAAAAAAAAAAGGCAOAGGAGA 
+ : + + + + + 

TTTATTCTCTTAAAGTCTAACTCTCTTACTTTTTTTTTTTTTTTTTTTTCCGTCTCCTCT 



P 
h 
I 

GCATAOAAATGGGGTTCACTTTTTGGTAAAGCTATAOCATGCCTATCACATATAAATAGA 
+ ^ ^ ^ ■ ^ 

CGTATCTTTACCCCAAGTGAAAAACCATTTCGATATCGTACGOATAGTGTATATTTATCT 

GTQCCAGTAGCQACTTTTTTCACACTCGAGATACTCTTACTACTOCTCTCTTGTTGTTTT 
+ -•- + + + + 

CACQGTCATCGCTGAAAAAAGTGTGAGCTCTATGAGAATGATOACGAGAOAACAACAAAA 
TATCACTTCTTGTTTCTTCTTGGTAAATAGAATATCAAGCTACAAAAAGCATACAATCAA 

+ + h ■^ + + 

ATAGTQAAOAACAAAOAAGAACCATTTATCTTATAOTTCGATGTTTTTCGTATGTTAQTT 



X 

I 

a 



m 
H 
I 

T 



CTATCAACTATTAACTATATCGATACCATATQGATCCGTCGACTCTAGAGOATCGTC 
+ — H -f- + + + 

OATAGTTGATAATTGATATAGCTATGGTATACCTAGGCAGCTGAGATCTCCTAGCAG 



gactctagagT 

+ 

CTGAGATCTCCTAO 

the Bgin-Hindin fragment— symbolized bya^M 
in FIG. 10-carrymg the 3' end of the yeast PGK 
gene. This fragment originates from complete di- 
gestion with Bgm of the Hindm fragment of the 60 
yeast chromosomal DNA, carrying the PGK gene 
described by HTTZEMAN et aL (1982, Nucleic 
Acids Res., 10, 7791-7808), which has only one 
Bgm site. This digestion makes it possible to ob- 
tain two Hmdm-Bgm fragments of which the 65 
smaller, of about 0.4 kb, which carries the 3' end of 
the yeast PGK gene, is retained. The sequence of 
the latter fragment is described by HTraEMANN 



an origm of replication for the yeast (ARS), the locus 
STB and the LEU2 gene of S. eerevlsiae without 
promoter and the URA3 gene ofS. cerevisiae with 
its promoter. These components permit the replica- 
tion and selection of die plasndd in S. cerevisiae 
cells and a sufficient partition ef&cacy in cells con- 
taining the endogenous Ifi plasmid. 
Plasmid p£MR414 was completely digested with the 
restriction enzymes Nhel and ClaL The small Nhel- 
Clal fragment contahiing the URA3 gene, hereafter 
called fragment A, was purified. 
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Flasmid pEMR414 was completely digested with the 
enzymes Nhel and BamHI. The large Nhel-BamHI 
fragment containing especially the LEU2d gene and the 
origin of r^lication of plasmid pBR322, hereafter 
called fragment B, was purified. 
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aL, 1986, Nucl. Ac. Res., vol. 14, 13, pp. 5125-5143) 
without changing the amino acids coded for. The se- 
quence of this fragment, hereafter called fragment C, is 
as follows (SEQUENCE ID NO. 29)(the underlined 
nucleotides are those modified relative to clone 9C): 



c 
I 

a 
I 

T 



A 
c 
c 



COATATACACAATGTCTOCTOTTAAOOCTaCTAGATACGGTAAGGACAACOTTAGAOT 

+ + + ; + ^ —+ 

TATATGTGTTACAGACGACAATTCCOACGATCTATGCCATTCCTGTTGCAATCTCAGA 



The synthetic Clal-AccI fragment, containing the 
start of a gene coding for the protein deduced from the 
urate oxidase cDNA sequence (clone 9C), was also 
prepared. This fragment contains modifications, rela- 
tive to clone 9C, introduced for the purpose of inserting 
codons wHch are customary in yeast (q.v. SHARP et 20 



The plasmid of clone 9C (cf. FIG. 3) was digested 
with the enzymes AccI and BamHI. The AccI-BamHI 
fragment, which contains the end of urate oxidase 
cDNA, hereafter called fragment D, was purified. This 
fi^igment has the following sequence (SEQUENCE ID 
NO. 30): 



Acd 



CTACAAGGTTCACAAGGACQAGAAQ 
+ + + 

TGTTCCAAGTGTTCCTQCTCTTC 



ACCGGTGTCCAGACGGTGTACGAGATGACC 
+ + + 

TGGCCACAGGTCTGCCACATGCTCTACTGG 



GTCTGTGTGCTTCTOOAGOOTGAGATTGAG 
+ b + 

CAGACACACGAAQACCTCCCACTCTAACTC 



ACCTCTTACACCAAGGCCGACAACAGCGTC 
+ + + 

TGOAGAATGTGGTTCCGGCTGTTGTCGCAG 



ATTOTCOCAACCGAGTCCATTAAGAACACC 
+ + + 

TAACAQCOTTGOCTGAGGTAATTCTTGTGG 



ATTTACATCACCGCCAAGCAGAACCCCGTT 
+ H + 

-TAAATGTAGTGOCGGTTCGTCTTGGGGCAA 



ACTCCTCCCGAGCTGTTCGGCTCCATCCTG 
+ + + 

TOAGGAGGGCTCGACAAGCCGAGGTAGOAC 



GGCACACACTTCATTGAGAAGTACAACCAC 

:_+ + + 

CCGTGTGTGAAGTAACTCTTCATOTTOQTG 



ATCCATGCCQCTCACGTCAACATTGTCTGC 
+ — '■ + + 

TAGGTACGGCGAGTGCAGTTGTAACAGACG 



CACCGCTGGACCCOGATOQACATTGACGGC 
+ h K 

GTOGCGACCTGGGCCTACCTGTAACTGCCG 



AAGCCACACCCTCACTCCTTCATCCQCGAC 
4- + + 

TTCGGTGTGGGAGTGAGGAAGTAGGCGCTG 



AGCGAGGAGAAGCOGAATGTGCAGGTGGAC 

+ + + 

T CG CT CCTCT T CGCCTTACACGT CCACCT G 



GTGGTCGAGGGCAAGGGCATCGATATCAAG 
+ + + 

CACCAGCTCCCGTTCCCGTAGCTATAGTTC 



TCGTCTCTGTCCGGCCTGACCGTGCTGAAO 

+ + + 

AGCAOAGACAGGCCGGACTGGCACGACTTC 



AGCACCAACTCGCAGTTCTGGGGCTTCCTG 
+ + + 

TCGTGGTTGAGCGTCAAGACCCCGAAGOAC 



CGTGACGAGTACACCACACTTAAGGAOACC 
+ +— ■ 4 

GCACTGCTCATGTOGTGTGAATTCCTCTGG 



TGGGACCGTATCCTGAGCACCGACGTCOAT 

+ + + 

ACCCTGGCATAGGACTCOTGGCTGCAGCTA 



GCCACTTGGCAGTGGAAGAATTTCAGTGCA 
+ + + 

CGGTGAACCGTCACCTTCTTAAAGTCACCT 



CTCCAGGAGGTCCGCTCOCACGTGCCTAAO 
+ h + 

GAOOTCCTCCAGOCGAOCGTGCACCCATTC 



TTCGATGCTACCTGGGCCACTGCTCGCGAG 

. + + + 

AAGCTACGATGGACCCGGTGACGACCGCTC 



GTCACTCTCAAQACTTTTGCTGAAGATAAC 

+ + + 

CAGTGAGACTTCTQAAAACGACTTCTATTC 



AGTGCCAGCGTGCAGGCCACTATGTACAAO 
H + + 

TCACCGTCOCACGTCCGGTCATACATGTTC 



ATCCCAOAGCAAATCCTGGCGCGCCAGCAG 
+ ■ — ^ : + 

TACCGTCTCQTTTAOGACCGCGCGGTCGTC 



CTGATCCAGACTGTCGAGTACTCCTTGCCT 
+ + + 

GACTAGCTCTGACAGCTCATCAGCAACCGA 



AACAACCACTATTTCGAAATCGACCTCAGC 
+ + + 

TTGTTCGTGATAAAGCTTTAGCTGGACTCG 



TGGCACAAOGGCCTCCAAAACACCCGCAAC 
-I + + 

ACCOTOTTCCCOOAOOTTTTOTGCCCOTTC 



AACGCCGACGTCTTCGCTCCTCAOTCGGAC 

+ + + 

TTGCGGCTCCAOAAOCGACGGATCAGCCTO 
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•continued 

CCCAACGGTCT CATCAAOTO TACCOTCGOC COOTCCTCTCTCAAOTCTAAATTGTAAACC 

GGGTTGCCAGACTAGTTCACATGGCAGCCG GCCAOGAOAGACTTCAQATTTAACATTTCQ 

AACATOATTCT CACGTT CCCGAGTTTCCAA GOCAAACTGTATATAGTCTGGGATAGGGTA 
+ + + + ; + + 

TTOTACTAAGAGTGCAAGGCCTCAAAGGTT CCOTTTGACATATATCAQACCCTATCCCAT 

TAGCATTCATT CACTTG TTTTTTACTT CCA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
+ ^ + +___ + _^ 

ATCGTAAGTAAGTGAACAAAAAATGAAGGT TTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 



BamHI 



AAAAAAAAAAAAAAAAAAAAAOGOCCCG 
+ -+ 

TTTTTTTTTTTTTTTTTTTTTCCCGGGCCT AG 



Fragments A, B, C and D •were ligated to give plas- of replication and the locus STB of the 2}l fragment, the 

mid pEMR469 shown in FIG. 11, in which the symbols LEU2d gene, the ampicillin resistance gene Amp^, the 

have the same meanings as in FIG. 10, the novel CM- origin of replication of pBR322 and the ejqjression'cas- 

AccI and AccI-BamHI firagments being symbolized by ^" sette for urate oxidase. On the other hand, it contains 



7^ 



neither the URA3 gene nor that part of the 2fi, fragment 

2) Construction of plasmid pEMR473 "^^^^ t^/*^ ^ ^'^ , • • 

The large Xbal-Mlul fragment was recircularized via 
Plasmid pEMK.469 was completely digested with the the following sequence adapter (SEQUENCE tD NO. 
enzymes Mlul and Sphl. The large MluI-SphI frag- ^ 32) containing Mlul and modified Xbal sticky ends: • 
ment, containing the urate, oxidase gene, was then li- 
gated with the synthetic fragment, whose sequence is modified Xbai 
given below, corresponding to a part (200 bp) of the T 

sequence upstream from the TATA component of pro- ctagqctaqcgqgcccgcatgca 

™°if Pfrt comprising the ^0 CGATCGCCCGOGCGTACGTGCGCi 

upstream activation sequences (UAS). vj<.u%,^ 



MLoI 



M 

1 

u 

I 

COCOTCTATACTTCGGAGCACTGTTGAGCGAAOGCTCATTAGATATATTTTCTGTCAT 
+ : + + + + + 

AGATATQAAGCCTCGTGACAACTCGCTTCCGAGTAATCTATATAAAAQACAGTA 
TTTCCTTAACCCAAAAATAAGGGAGAGGGTCCAAAAAGCGCTCGGACAACTGTTOACCGT 

+ + + : r-+ + .4. 



aaaggaattgggtttttattccctctcccaggtttttcgcgagcctgttgacaactogca 

gatccgaaggactggctatacagtgttcacaaaatagccaagctgaaaataatgtgtXoc 
y + + ; H + : H 

ctaggcttcctgaccgatatgtcacaagtgttttatcggttcgacttttattacacatcg 

s 
p 

h 

I 

ctttagctatgttcagttagtttggcatg 
+ + + 

GAAAT CGATACAAGT CAATC AAACC 



Plasmid pEMR473 obtained in this way is shown in 
FIG. 12, in which the symbols have the same meanings 
as in FIG. 11, the novel Mlul-Sphlfragment introduced 
being symbolized by |a ai . 

3) Construction of plasmid pEMR515 

Plasmid pEMR473 was partially digested with the 
enzyme Xbal and totally digested with the enzyme 
MluL The large Xbal-Mlul fragment was purified. This 
fragment contains especially the sequences of the origin 



Plasmid pEMRSlS obtained in this way has only one 
of the three components of the target ERT site of the 
recombinase coded for by the FLP gene of the Ifi frag- 
ment 

Plasmids pEMR4€9,. pEMR473 and pEMR515 pos- 
sess the gene coding for urate oxidase, which has the 
following sequence (SEQUENCE ID NO. 4): 



55 



60 



ATGTCrGCTG TTAAGOCTOC TAGATACOGT AAGGACAACG TTAGAGTCTA 
CAAOGTTCAC AAGGACOAGA AOACCGGTGT CCAGACGGTG TACGAQATOA 
CCGTCTGTGT OCITCTQOAG GGTGAOATTO AGAC C I Cl lA CACCAAGGCC 
OACAACAGCG. TCATIGTCGC AACCOACTCC ATTAAOAACA CCATTTACAT 
CACCGCCAAO CAOAACCCCG TTACTCCTCC COAGCTGITC GGCTCCATCC 
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-continued 



TGGGCACACA 

AACATTGTCr 

CCCTCACTCC 

ACGTGGTCGA 

ACCGTCCTOA 

GTACACCACA 

ATOCCACTTO 

CACGTGCCTA 

GAAGACnTT 

AOATGGCAGA 

TACTCGTTGC 

GGGCCTCCAA 

ACCCXAACGG 

AAATTG. 



CirCATTGAO 

GCXACCGCTG 

1TCATCCGCG 

GOGCAAGGGC 

AGAGCACCAA 

CTTAAOGAOA 

GCAGTGGAAG 

AGTTCOATOC 

GCrOAAQATA 

GCAAATCCTG 

CTAACAAGCA 

AACACCGGCA 

TCTGATCAAG 



AAGTACAACC 

GACCXGGATG 

ACAOOGACGA 

ATCGATATCA 

CTCGCAGITC 

CCIGGGACCO 

AATTTCAGTG 

TACCTGGGCX 

ACAGTQCCAG 

GCOCGCCAGC 

CTATTTCGAA 

AGAACGCXXJA 

TGTACCGTCG 



ACATCCATGC 

GACATTOACO 

GAAOCOGAAT 

AGTCGTCTCT 

TGGGCCrrCC 

TATCCTOAGC 

OACTCCAGOA 

ACTGCTCGCG 

CGTGCAGGCC 

AGCTGATCOA 

ATCGACCTGA 

GGTCTTCGCT 

GCCGGTCXTTC 



CGCTCACGTC 

GCAAGCCACA 

OTQCAGQTGG 

GTCCGGCCrO 

TGCGTGACGA 

ACCGACGTCG 

GGTCOGCTCXJ 

AGGTCACTCT 

ACTATGTACA 

OACTOTCGAG 

GCTGGCACAA 

CCTCAGTCGG 

TCTGAAGTCT 



EXAMPLE 11: Traasfomation of the EMY761 yeast ^ 

strain by plasmids pEMR469, pEMR473 and . 
pEMRSlS-Transformation of the EMY500 and GRF18 

yeast strains by plasmid pEMR315-Transfonnatioa 
with selection either for the prototrophy of uiadl or for 

the prototrophy of leucine 25 
Three non-isogenic strains olSaccharomyces cerevisiae 
were used as recipient strains: 
the EMY761 strain (Mata, leu2, ura3, his3, gal) 
the EMY500 strain (Mata, Ieu2, nra3. pep4) 
the GRF18 strain (Mata, leu2, his3) 30 
The QRF18 strain is wdl known to those skilled in 
the art (Gerry FINK, MIT, U.S.A.). The EMY761 and 
EMY500 strains are related to the GRF18 stram. They 
were obtained by successively crossing the GRF18 
strain with a nra3 strain derived from the FLIOO strain 35 
(deposited in the ATCC under n° 28 383) and with the 
20B12 strain O^^ata, tspl, pep4) described by E. W. 
JONES (E. W. JONES et al. (1977) Genetics, 85, 23). 

The GRP18 strain can be obtained by curing plasmid 
pEMR515 of the GRF18 pEMR515 (leu+) strain de- 40 
posited in the CNCM under reference n* 1-920 on Dec. 
28, 1989, and the EMY500 strain can be obtained by 
curing plasmid pEMRSlS of the EMY500 pEMR515 
(leu+) strain deposited in the CNCM under reference n° 
1-919 on Dec. 28, 1989. 45 

These strains contain mutations (leu2 and ura3 capa- 
ble of being complemented by the LEU2d defective 
selection marker and the URA3 selection marker, 
which are present in each of plasmids pEMR469 and 
pEMR473. 50 

1) Transformation with selection for the prototrophy of 
uracil 

A colony of the EMY76i strain was used to inoculate 
100 ml of a medium called liquid YPG medium (cf. 55 
Table III below). When the cell density had reached 
IC cells per ml, the cells were treated with lit h i um 
acetate 0.2M for transformation by a technique well 
known to those skilled hi the art and described by ITO 
et aL (ITO et al., 1983, J. Bacteriology 153, 163-168). 60 

The EMY761 cells were transformed in paraUel with 
about 1 fig of each of plasmids pEMR469 and 
pEMR473. The transformed cells are selected for the 
auxotrophic character of uracil (ura'*') on a medium 
called uracil-free solid medium (cf. Table III below). 6S 
An EMY761 pEMR469 (ura+) transformed strain and 
an EMy761 pEMR473 (ura+) transformed strain were 
thus retained. 



2) Transformation.with selection for the prototrophy of 
leucine 

The transformation technique used is a variant of that 
described by Beggs et aL (Beggs et al. (1978) Nature 
275, 104-109). It consists in subjecting yeasts to a proto- 
plastization treatment in the presence of an osmotic 
stabilizer, namely sorbitol at a concentration of IM. 

The precise transformation protocol is specified be- 
low: 

a) 200 ml of liquid YPG medium (cf. Table III) are 
inoculated with about SX 10^ cells of a culture in 
the stationary phase, and the culture inoculated in 
this way is agitated overnight at 30° C. ' 

b) When the density of the culture reaches about 10^ 
cells per ml, the cells are centrifiiged at 4000 rpm 
for 5 min and the residue is washed with sorbitol 

• IM. 

c) The cells are suspended m 5 ml of sorbitol solution 
IM containing 25 mM EDTA and 50 mM dithio- 
threitol, and are incubated for 10 min at 30° C. 

d) The cells are washed once with 10 ml of sorbitol 
IM and suspended in 20 ml of sorbitol. Zymolase- 
lOOT (a preparation obtamed by partial purification 
of Arthobacter luteus culture supernatant on an 
affinity column and. containing /3-l,3rglucan 
laminaripentahydrolase, marketed by 
SEYKAGAKU KOGYO Co. Ltd.) is added up to 
a final concentration of 20 p.g/ml and the suspen- 
sion is incubated at room temperature for about 15 
min. 

e) The cells are resnspended in 20 ml of a medium 
containing sorbitol, called sorbitol YPG medium 
(cf. Table m below) and mcubated for 20 mm at 
30* C, with gentle agitation, 

f) The cells are centrifuged for 3 min at 2500 rpm. 

g) The cells are resuspended in 9 ml of transformation 
formation buffer (sorbitol IM, Tris-HQ 10 mM pH 
7.5 and Caa2 10 mM). 

h) 0.1 ml of cells and 5 ^ of DNA solution (about 5 
fig) are added :and the suspension obtained is left 
for 10 to IS min at loom temperature. 

i) 1 ml of the following solution is added: polyethyl- 
ene glycol PEG 4000 20%, Tiis-HCl 10 mM pH 
7.5 and CaClz 10 mM. 

j) 0. 1 ml of the suspension obtained m i) is poured into 
a tube containing leucine-free solid regeneration 
medium (cf. Table III below) which has been 
melted beforehand and kept liquid at about 45° 0. 
The suspension is poured into a Petri dish contain- 
ing a solidified layer of IS ml of leucine-firee solid 
regeneration medium. 
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k) Step j) is repeated with the remainder of the cell 

suspension obtained in 0' 
The transformed strains start to ^pear after three 
days. 

The EMY761 pEMR.469 Oeu+). EMY761 pEMR473 
(Ieu+). EMY761 pEMR515 (Ien+), GRF18 pEMRSlS 
(Ieu+) and EMY500 pEMR515 (lexL+) transformed 
strains were thus retained. 
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Piiiid[)al media used In Examples U, 12, 13 and 14 

uiacil-&ee solid medium 

6.7 g of Yeast nitfo g en base ^ntllout Amixio Adds (ftom 
DDFCO) 

5.0 g of casein hydrolyzate (Casamino acids from DIFCO) 
10 g of gjueose 
20 g of agar 

Mix all the ingredients io distilled water and <"'^ up 
the Snal volume to 1 1 witli distilled water. Auto- 
clave for 15 min at 120' C 
uracjl-ftee Bqnid meditiro 

Use tlie fomnlation of tie maci]-&ee solid medimn 
widiont the agar, Autoclave for 15 mln at 120* C 
lendiie-Cree solid medimn 

6.7 g of Yeast nioogen base without Amino Acids (tram 
DIFCO) 

20 mg of adenine 

20 mg of niadl 

20 mg of l-tiyptophan 

20 mg of l-histidine 

20 mg of 1-aiginine 

20 mg of 1-metfaioniiie 

30 mg of 1-tyrosine 

30 mg of l-isoleucine 

30 mg of 1-lysine 

SO mg of l-phenylalanise 

100 mg of I-glntamic acid 

ISO mg of 1-valine 

400 mg of l-Jeudne 

20gofglncase 

20gofagar 

Mix all the ingredients hi distilled water. Make up 
the final volume to 1 1 with distilled water. Auto- 
clave for 15 mm at 120" C After antoclavfag add 200 
mg of 1-tfiieomse and 100 mg of l^ispartic acid- 
leudne-ftee solid regeneration medimn 
Use the fonsulation of the lendne-fiee soEd nif«<iii.n , 
mixing in 30 g of agar instead of 20 g and adding 182 g 
of sorbitol to the mixtore. 
leneine-ftee Hqnid medimn 

Use the formulation of the leudne^ree solid medium 
without the agar. Autoclave for 15 min at 120* C 
After autodavmg, add 200 mg of 1-thieottfaie and 100 mg 
of 1-aspaitie acid. 
liqnld YP m**^i"Tn 

10 g of yeast extract (Bacto-yeast exttacticom DIFCO) 
20 g of peptone (Bacto^ieptone fijom DIFCO) 
Mix the mgredients in disced water. Make <:p the 
final voltmie to 1 1 with distilled water. Autoclave 
for IS mm at 120* C 
liquid YTG medinm 

Use the Ibnnulation of the liquid YP »n»rf<ttm adding, 
after antoolaving, glucose at a concentration of 20 
B/l 

sorbitol YPQ medinm 

Use the formulation of the liquid YPO mMt inw adding, 

after autoclaving, sorbitol at a concenttatton of I M. 

ethanol-dveerel YP medium 

Use the formiilfitioa of the liquid YF Tti-i^ rm After 

autoclaving, add 10 ml of etfaanol 100% (1% final oon- 

centration) and 30 g of glyceraL- 

ethanol-glvcetol-galactote YP medimn 

Use the formnlntion of the Equid YP <j>'^ nm After 

autoelavhig, add 10 ml'of ethanol- 100%, 30 g of 

glycerol and 30 g of giil«rt«vt» 
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EXAMPLE 12: Expression, in an Erlenmeyer flask, of 
mate oxidase cDNAby the EMY761 pEMR469 (ura+), 
EMY761 pEMR473 (ura+), EMy761 pEMR469 Oeu+) 

and EMY761 pEMR473 (Ieu+) 
strains-Inmiuiodeteotion by Western blot-Assay of the 
urate oxidase activity and the soluble proteins 

1) &q5Tession of urate oxidase cDNA 

a) Strains selected on uradl-free medium 
A colony of each of the EMY761 pEMR469 (uTa+) 

and EMy761 pEMR473 (ura+) strains was cultured in 
20 ml of uracil-firee liquid medhmi (of. Table m, Exam- 
ple 11). After one night at 30° C, with agitation, the 
two cultures were centrifaged for 10 min at 7000 ipm. 
The reddnes were taken up in 10 ml of sterile distilled 
water and centrifuged again for 10 min at 7000 rpm. 
Expression of the urate oxidase was induced by taking 
up the cells m 20 ml of ethanol-glycexol YP medium (cf . 
Table m. Example 11) for the EMY761 pEMR469 
(ura+) strain and in 20 ml of rthanol-glycerol-galactose 
YP medium (cf Table HI, Example 1 1) for the EMY761 
pEMR473 (ura+) strain. The cultures were incubated 
again at 30* C. for 22 h. with agitation. 

b) Strains selected on leucine-free medium 
In a first stage, a colony of each of the EMY761 

pEMR469 (len+) and EMY761 pEMR473 0eu+) 
strains was cultured in 20 ml of leucine-free liquid me- 
dium (cf Table m, Example 11). This made it possible 
to obtain and m a int a i n a large number of copies of plas- 
mids by carrying out the selection for complementation 
of the leu2mutation by the LEU2d gene carried by 
plasmids pEMR469 and pEMR473. 
After one night at 30° C, with agitation, the two 
35 cultures were centrifiiged for 10 min at 7000 ipm. The 
residues were taken up in 10 ml of sterile distilled water 
and centrifuged again for 10 min at 7O0O rpm. E:^es- 
sion of the urate oxidase was induced by taking up the 
cells in 20 ml of ethanol-glycerol YP medium for the 
40 EMY761 pEMR469 (leu+) strain and in 20 ml of 
ethanol-glycerol-galactose YP medium (cf Table m. 
Example 11) for the EMY761 pEMR473 Oeu+) strain. 
The cultures were incubated again at 30' C. for 22 h, 
with agitation. 

c) Control strain 

Ttie non-ttansfbrmed EMY761 strain, Le. the 
EMY761 strain without plasmid, was cultivated as 
above. It was subjected on the one hand to induction in 
10 ml of ethanol-glycerol liquid YP medium and on the 
other hand to induction in 10 ml of ethanol-glycerol- 
galactose YP medium. 

2) Preparation of the samples 

a) The cells cultivated m la), lb) and Ic) were centri- 
55 fiiged and the supernatant was removed. The readues 
were taken up in 10 ml of distilled water and centri- 
fiiged for 10 min at 7000 rpm. The residues washed in 
this way were taken up in about 1 ml of triethylenea- 
mine buffer, TEA, of pH 8.9. About 300 fji of cells 
60 taken up in said buffer were lyzed in the presence of 
glass beads (ftom 400 to 500 in diameter), represent- 
ing about half the final volume. This mixture was agi- 
tated vigorously in a Vortex 4 times for 1 min, the sam- 
ples being placed in ice for 30 s between grinding opera- 
63 tions. The liquid was withdrawn firom the tubes with a 
Pasteur pipette and transferred to a microtube. The 
glass beads were washed once with about 200 fjj of 
TEA buffer of pH 8.9. The beads were agitated m a 
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Vortex once for 1 min and the liquid was withdrawn kDa, which is recognized by antibodies directed against 

with a Pasteur pipette and added to the above lyzate. A. Jlavus mate oxidase and which is absent from the 

The lyzate was then centrifuged in a microtobe for 5 control strain. 

min. at 7000 rpm. The supernatant was cautiously with- It is also found that the non-induced strains produce 
drawn and stored at — 20° C. for Western blot, assay of J none or very little of the protein described above, 

the urate oxidase activity and assay of the proteins. The Comparison between the amounts of this protein for 

residue of the lyzed cells was stored separately at —20* the residues and the supematants TnaVp« it possible to 

C for Western blot (cf. 3) below). deduce that about 80% of said protein is in soluble form 

Furthermore, samples of the cultures prepared in la) in the lyzate. 

and lb) were taJcen in the following manner before 10 

induction: 2 ml of culture were centrifuged for 10 min at Assay of the urate oxidase activity 

7000 rpm. The residues were taken up in 500 fil of dis- The urate oxidase activity was measured on the su- 

tilled water and centrifuged again for 5 min at 7000 rpm. pematants of the lyzed cells according to the procedure 

The residues were taken up in about 200 jxl.of TEA. described in Example 9 above. 

buffer of pH 8.9 and lyzed as above in the presence of 15 The results obtained are collated in Table IV below, 

glass beads. The supematants and the residues of the which specifies the urate oxidase activity in U/ml for 

lyzed cells were stored separately at —20* C. each strain induced by glycerol-ethanol, each strain 

3) Immunodetection of the urate oxidase by Western glycerol-ethanol-galactosc and each non- 

, , ' mduced stram. 

Wot 20 

a) Procedure ^ABLE IV 

The residues and the supematants of the different Urate oddase 

samples were subjected to a Western blot — a technique „ . 

well known to those skilled m the art — which comprises 

the followme stens- 25 EMY761/YP ethanol-glycerol-galactote <0.I 

ine lOUOWing SM^S. " EMY761/YP elhand-glycsiol <0.1 

solubJization of the residue by boihng for 10 mm m a emy7«i pEMRt® (nn>+)/(n<m-iaduced) 0.4 

buffer, caDed a loading buffer, consisting of Tris- EMY761 pEMR«9 (ura+J/YP ethanol-glycerol 12 

HCl 0.123M pH 6.8, SDS 4%, bromophenol blue EMYTfil pEMR469 Oeu+y(non-mduced) 0.17 

0.002%, glycerol 20%, ^-mercaptoethanol 10% ^^jS ?*"t^'^ '''^T':?^""' ^t, 

/ J- \ J., ^ , J -u J 1. T A EMY761 pEME+73 (ora+y(noii-mduced) <0.1 

(accordmg to the protocol descnbed by LA- 30 emy76i pEMR4B (nra+yW etha«>i- jyc«oi- 12.5 

EMMLI (U. K. LAEMMLI, Nature, 227 (1970) g.toose ^ " 

680-685)); EMY761 pEMR.473 (leu+)/(iinn-mduced) <0.1 

electrophoretic separation of the different proteins EMY761 pEM473 c=u+)/yp ethanoi-^yceroi- 15.3 

- contained in the solubtlizate, according to the pro- 

tocol described by LAEMMLI (U. K. LA- 35 

EMMLI, Nature, 227 (1970) 680-685); and The above Table clearly shows that the yeast cells 

transfer of said proteins contained in the gel on to a transformed by these plasmids pEMR469 and 
nitrocellulose filter (according to the technique of pEMR473 are capable of producing urate oxidase activ- 

H. TOWBIN et al., Proc. Natl. Acad. Sci. USA 76 ity after induction. 

(1979) 4350^354). 40 . , , , . . , 

Immunodetectio n, perfo rmed according to the tech- 5) Assay of the total soluble proteins m the lyzates 

nique of BURNETTE (W. W. BURNETTE, Ana. The protein assay kit from BIORAD was used for 

Biqchem. 112 (1981) 195-203), involves the following assaying the total proteins present in the supernatant of 

successive operations: the lyzed cells. It is based on the observation that the 

rinsing the nitrocellulose filter for 10 min with a 45 maximum absorbance of an acid solution of Coomassie 

buffer A (Tris-HCl 10 mM, NaQ 170 mM, KQ 1 brilliant Wue g-250 changes from 465 nm to 595 nm 

mM); when proteins become attached thereto (q.v.. Reisner et 

bringing the nilrooellulbse filter into contact with a aL, Aiial. Biochem., 64, 509 (1975)). 

buffer B (buffer A with bovine serum albumin a) Procedure 

added at a rate of 3 g per 100 ml) for 30 min at 37° SO The following volumes are introduced into the cell of 

C; a spectrophotometer set to 595 nm: 

bringing the nitrocellulose filter into contact with an 10 pi of sample to which 790 ;tl of distilled water 

immune serum (polyclonal antibodies recognizing ' have been added 

A. flavus urate oxidase) for 1 h at 37° C; 20O fil of concentrated Dye reagent (Biorad). 

rinsing the nitrocellulose filter with buffer B; 55 The ingredients are mixed and the optical density is 

bringing the nitrocellulose filter into contact with a read off at 595 mn. A calibration range with increasing 

solution of protdn O, labeled with iodine 125 at a concentrations of BSA (bo\nne serum albumin) was 

rate of 0. 1 tnicrocurie/ml, for 1 h at 37* C; prepared in this way. The unknown concentration of 

rinsing the filter with buff^ A; the total proteins in the lyzates is read off on the calibra- 

drying the filter between two absorbent sheets; 60 tion curve obtained, 

bringing the filter into contact with an X-ray film; b) Results 

and The. main results obtained are collated in Table V 

developmg the film. below, which specifies the mount Qn mg/ml) of total 

b) Results soluble proteins and the percentage of urate oxidase in 
It is found that the EMY761 pEMR469 (ura+), 65 the total soluble protons for each strain induced by 

EMY761pEMR473(ura+),EMY761pEMR4690eu+) glycerol-ethanol, each strain mduced by glycerol- 
and EMY761 pEMR473 Qeu-t-) strains produce a pro- ethanol-galactose and each non-mduced strain Qt is 
tein with an apparent molecular weight of about 33 assumed here that the specific activity of the recombi- 
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nant protein is identical to tliat of the urate oxidase 
obtained from A. flaws'. 30 U/mg). 

TABLEV 





Total 


% of urate 




tolabic 


oxidase in the 




profHm 


total soluble 


Strain/IiidDeer 


mg/ml 


proteins 


EMY761/glycetol-etlusal 


SJ 


<0.05 


EMYTSl/glycerol-etlianol-galactose 


5.S 


<0.05 


EMY761 pEMR469 (ura+ynon-iadnced 


8i 


0.23 


EMY761 pEMIU<9 (nra+)/glyeercd- 


5J 


4.7 


ethanol 






EMY761 pEMR4<9 (leu+Vnon-induced 


1.7 


0.3 


EMY761 pEMR4<9 (len+)/gIyctrol- 


5S 


20 


etfaaaol 






EMY761 pEMK.473 (nra+)/aonJnduced 


lOJ 


<0.05 


EMY761pEMR473 <ura+)/glycerol- 


6J 


6.* 


ethsnol 






EMY76I pEMR473 Qen'^Vnon-induccd 


0.3 


<ao5 


EMY761 pEM3l473 <Ien+yglyoerol- 


. 3.9 


13 


ethssol-gslsctose 
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It is found that the production rate of urate oxidase 
varies from 5 to 20% according to the transformants 
and the mode of sdectioi of the transformed strains 
(leu+). 

EXAMPLE 13: Expression, in a 2.5 1 fermenter, of 
urate oxidase oDNA by the EMY761 pEMR473 (nra+) 
strain 

1) Fermentation protocol 

a) Media 

Inoculum medium 

A colony of the EMY761 pEMR473 (ura+) strain 
was cultured in 200 ml of uradl-free liquid medium (cf. 
Table m, Example 11). Culture is continued ovemi^t, 35 
with agitation, until the OD is about 3. 
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330 mm Hg 



Oxygen partial pressures 
Air flow rate= 11/min 

The bioreactor is filled with 1.5 1 of medium A and 
inoculated with 150 ml of the inoculum. 
5 Once the glucose has been exhausted at OD 2.5 to 
about OD 17, induction is effected by the addition of a 
volume of 150 mi of galactose at 20% weight/volume. 
Growth is continued and additional medium B is then 
added at about OD 30. 
10 Growth continue for about another fifteen hours and 
the product was harvested at OD 104. 

2) Preparation and analysis of the samples 

The samples were prepared as described in Example 
9 2) a) from the culture in the fermenter. Two samples 
were taken: the first after 7 h of induction and the sec- 
ond after 22 h of induction. 

The following tests, described in Example 9, were 
performed on these two lyzates obtained after lysis of 
20 theoeUs:. 

immunodetection by Western blot 
assay of the biological activity 
assay of the total proteins ' 
The following results were obtained: 

a) Immunodetection by Western blot 
It is found that the EMY761 pEMR473 (ura+) strain, 

cultivated in a 2 1 fermenter, produces a protein with an 
apparent molecular weight of 33 kDa, which is recog- 
nized by antibodies directed against A flams urate oxi- 
30 dase (said antibodies being prepared in rabbits by tech- 
niques well known to those sldlled in the art q.v. 
VAmiKAmS et al. (1981) "Methods in En2ymol- 
ogy". Academic Press, New York, vol. 73, p. 4Q and 
which is absent from the control strain. 

b) Assay of the biological activity • 
The results obtamed are collated in Table VI below: 



Cnltnre medium A 



for 1 1 of purified water 
on an apparatus of tiie 
MQli-Qtype 



glucose 
glycerol 

casein hydrolyzate (Casamino 

adds from DIFCO) 

Yeast Nitrogen Base (from DIFCO) 

Yeast extract (from DIFCO) 

K2HPO4 

MgS04.7H20 



30 g 
30 g 
30 g 

15 g 
iS g 
3 g 
0.3 g 



Additional medium B 

for 100 till of poilfied water 
on an apparatus of the 
Milli-Q type 



TABLE VI 


40 


Strain/Induction time 


U/ml 




EMY761 pEMIM73 (nra+)/7 h 


9 




EMY761 pEMR473 (iira+)/22 h 


1Z3 



It is found that the EMY761 pEMR473 (iira+) strain, 
cultivated in a fermenter, is capable of producing urate 
oxidase, activity after induction, 
c) Assay of the total soluble proteins 
The results are collated in Table VII below: 

50 TABLE Vn 



glycerol 


30 g 


peptooe hydrolyzate 


30 g 


(Primatoue from G. SbefHeld) 




Yeast Nitrogen Base (&om 


15 g 


DIFCO) 


Yeast extraet (from DIFCO) 


3 g 


K2HPO4 


3 g 


MgSO4.7H:0 


OJ g 



55 



60 



' b) Fermentation parameters 

Bioreactor of total volume 2.5 1, equipped with two 65 

turbines 
Temperature=30° C 
pH=5 





Total 


% of urate 




soluble 


oxidase in the 




proteins 


total soluble 


Strain/lnductiott t4m» 


mg/ml 




EMY761 pEMR4n (ura+)/7 h 


3.2 


5.7 


EMY7<1 pEMIM73 (uta+)/21 h 


6.2 


6.6 



These results indicate that the rate of synthesis of 
urate oxidase by the EMY761 pEMR473 (ura+) strain, 
cultivated in a fermenter, is about 5% of the totd prote- 
ins of the ceil after 7 h and 21 h of induction. 

EXAMPLE 14: Expression, in an Erlenmeyer flask, of 
urate oxidase oDNA by the EMY761 pEMRS 15 (leu+), 
EMY500 pEMR51S aeu+) and GRF18 pEMR515 
(leu+) strains 

A cobny of each of the above three strains was cul- 
tured in 20 ml of leudne-free liquid medium. 
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After one night at 30° C. with agitation the three 
cultures were centiifuged for 10 min at 7000 rpm. The 
ceU residues were taken up in 10 ml of sterile distilled 
water and centrifuged again for 10 min. Expression of 
the urate oxidase was induced by taking up the cells in S 
20 ml of etfaanol-giycerol-galactose YP medium (cf. 
Table I, Example 8). The cultures were incubated again 
at 30* C for about 20 h, with agitation. The non^trans- 
foimed host strains were each cultured as controls. 

The cells of each of the six cultures are separated out 10 
again by centrifugation and the supernatant is removed. 
The residues were taken up in 10 ml of distilled water 
and centrifuged for 10 min at 7000 rpm. The residues 
washed in this way were taken up in about 1 ml of TEA 
buffer of pH 8.9 and the grinding and removal of the 
particles by centrifugation were carried out as de- 
scribed in Example 9, 2). The supernatant of each cul- 
ture is used, as previously, for assaying the urate oxidase 
and the total proteins. The main results obtained are 
collated in Table Vin below: 

TABLE Vni 



15 



900 ml of MCFA-l-200 ml of MCFF 

The pH of the culture is regulated by the fermenter to 
the given value of 5,5. After 6-7 hours of culture at 30° 
C, 72 ml of a 500 g/1 glucose solution is linearly added 
over a period of 9 hours (namely a total of 36 g of glu- 
cose). 

c) Expression stage 

To thie previously described mixture, 100 ml of the 
expression medium MEFA (sterilizable by autoclave) 
and ISO ml of the expression medium MEFF (sterilized 
by ultra filtration) having the following compositions, 
are added. The culture is then continued for S hours. 
Then ISO ml of a solution containing 30 g of galactose, 
IS g of glycerol and 36 g of ethanol are linearly added 
for 20 hours. An optical density of about 160 is then 
obtained. 



20 









% of mate 




Uiate ojddue 


Tota] solable 


ozidase m 


Soain/Cultuie 


activity 


proieiiis 


the soloble 


conditions 


(U/ml) 


(tag/ml) 


proteins 


GKF18 pEMRlS 


<0.1 


12 


<0.05 


Oea+)/a) 








EMYSOO pEMR15 


<0.1 


0.9 


<0.05 


aeu+)/a) 






<0.05 


EMY7S1 pEMRSlS 


<0.1 


1.8 


(leu+)/a) 








GKF18 pEMRSIS 


38 


5.4 


23 


(ll!U+)/h) 






26 


EMYSOO pEMR515 


20 


Z5 


aeu+)/b). 






26 


EMy761 pEMRSlJ 


33 


4.2 


(leu+Vb) 









CHEMICAL COMPOSITION OF THE GROWTH AND 
EXPRESSION MEDIA - 
Giowth medinm MCPA (aterilizable by autoclave) 
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30 



35 



a) : the nniiu arc cullivatcd io the pnaeace of ghrrrwr (oaopjsdiiclioQ mnilhfaia) 

b) : the sccum arc oillivaled in the ihsencs of ghitsse and in the jsesenoe of plac- 
toae Onduction) 

These results show that a high level of expression of 
urate oxidase can be obtained with three nonisogenic 
recipient strains transformed by the expression vector 
according to the invention. 
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EXAMPLE 15: Expression in a 2.5 1 fermenter of the 
cDNA of urate oxidase for the EMYSOO pEMRSIS 
strain. Purification and partial characterization of the 
recombmant urate oxidase: 

1) Culture in a 2.5 1 fermenter of the EMYSOO 

pEMRSIS strain: jq 

The culture of the EMYSOO pEMRSIS strain is car- 
ried out in the following manner: 

a) Preculture stage in erlenmeyer 

A 500 ml erlenmeyer containing 90 ml of a growth 
medium MCPA, (sterilizable by autoclave) comple- 55 
mented with 1.28 g of MES (2-/N-morpholino/-ethaae- 
sulfooic add: Sigma n° M82S0) and 10 ml of a growth 
medium MCPF (sterilized by ultra filtration) is seeded 
with 1 ml ofasolution of the EMYSOO pEMRSIS strain 
in a medium containijig 20% glycerol with a number of 60 
cells corresponding to an Optical Denaty of 2.3S. The 
compoations of the media MCPA and MCPF are given 
berekafter. After 24 hours of incubation, under stirring 
at 30' C, the Optical Etenslty of the culture is about 7. 

b) Culture phase in fermenter 65 
The above culture is used for seeding a 2.5 1 fermenter 

containing the culture medium having the following 
composition: 



For total 900 ml 


NTA (oitillotriacetlc acid) 


L2 8 


Yeast extract (DIFCO) 


6 g 


K2SO4 


1.2 g 


Naa 


0.6 g 


MgSO^, 7H2O 


1.2 g 


CaCl22H20 


840 mg 


FeClj 


103 mg 


glutamic add 


4.44 g 


HYCASE SF (Sheffield ProducU) 


30 g 


lendne 


2.16 g 


histidine 


600 mg 


methionine 


1.2 8 


oligoelemeitts I (see berEiiiaAer) 


S ml 


uiaoil 


1.2 g 




List of oUeoelements I 


for 1 1 of ultra purified water 


CnSOt. SHjO 


780 mg 


H3BO3 


5 g 


7iTi.Sn4, TKjO 


3 g 


KI 


1 g 


MSSO4, 2H2O 


3.5 g 


NaiMO*. 2H2O 


2 g 


FeQs, iiaP 


4.8 g 


Add IWmlofciiacamaiedhydiochloiisacidcatbesoliuionudtdjtiitto IfOOwl. 


Growth medium MCPF fsterilifffd bv ultra Elteration) 




for total 200 ml of 




tiltra purified water 


KH2PO4 


4.8 s 


Tryptophane 


420 mg 


Vitamls I (see hereinafter) 


S ml 


glucose 


36 g 



Heat to dixsolvcr ictuxu to auibiimt tempentare. add the vstaniiss I an^ filter 
through OJ iia filter. 



List of vitamim I 



Ibr total 100 ml of 
ultra purified water 



biotiae 
folic acid 
ninnitift 

(nicotinic add) 
pyridoxiseJICl 



12 mg 
1 mg 
144 mg 

60 mg 
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Listofvjtsmliit I 




for total 100 ml of 




oltia purified water 


thinirlnr.Ha 


240 mg 


calcium paotothecatfl 


U g 


mesoiiuKitol 


14 g. 


Fill to 100 ml after (Saolviiig 




Sterile filler, egU,it0.2)aB 




Expression medium MEPA (sterilizable bv autoclave') 




for total too ml of 




ultra prurified water 



NTA 12 g 

K2 so4 2.08 g 

glutamic add 6 g 

HYCASE SF (Sheffield Products) 24 g 

leucine 2.16 g 

hlstidise £00 mg 

methionine IJ2 g 

MgS04, 7H20 720 mg 

CaQbSHjO 840 mg 

FeQi 6H2O 105 mg 

oligcielemettts I - 5 ml 

uracil . 1.2 g 



Adjust tin pH to S J with eoaeesttatal HjSO^ or oosocntntEd KOH 
Amocltvc for 20 misa it 120* C 



Expression medium hiHr (sterilized by tiltra filtration') 
for total 150 ml of ultra purified water 



KH2PO4 
tryptopiane 
vitamins I 
glycerol 



2A s 
420 mg 
5 ml 
M g 
45 g . 



Heat to dissolve, retm to amUcnt tempcntm^add the vitsmiss ind filter. 

2) Grinding of the cells 

After 20 hours of induction, the OD of the culture, 
measnred at 600 nm, is 98. 800 g of the fermentation 
wort are centriftigated for 5 minutes at 10,000 g and the 
cell cake is taken up in 80 ml of a lysis buffer (glycine 20 
mM pH 8.5). The cells are then ground twice at 4* C, 
for 2.5 minutes in a grinding device (Vibrogenic Zellmii 
hie mill V14) in the presence of a volume of beads (0.50 
mm in diameter) equal to that of the solution of cells to 
be lysed. After grinding, the supernatant is tatpn up and 
the beads are washed twice with 80 ml of a lysis buffer. 
210 ml of a lysate are recovered; said lysate has a total 
protein content of about 3 mg/iol and a urate oxydase 
activity of about 7.7 U/ml (namely a urate oxidase per- 
centage towards the total protein of about 8.5%, consid- 
ering a specific acti'vity of that protein of 30 U/mg). 

3) Purification of the recombinant urate oxidase 
a) Purification protocol 

The above lysate is submitted to the two-step purifi- 
cation protocol disclosed hereinafter. 
Step 1: Anionic chromatography 

Support 

DEAE (diethylaminosulphate) sepharose fast flow 
(Pharmacia ref. 17.07.09.91) 

The compressed gel occupies a vol'ume of 70 ml. 

The separation is carried out at ambient temperature, 
the recovered flections being preserved at 0* C. 

Separation conditions 
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A gradient of a chloride ionic force between buffer 1 
(sodium borate 10 mM, pH 9.2) and buffer 2 (sodium 
borate 10 mM, sodium tihloiide IM) is used. The buffers 
are previously degased and preserved at 0° C during 
the elntion. In each buffer 0.02% of azide are added. 

The raw extract is deposited (10 ml) and eluted with 
buffer 1 up to the complete reoovMy of the urate oxi- 
dase (by fractions of 10 ml) which is not retained on the 
column. 

The pigments and the contaminating proteins are 
thereafter removed by an elution with buffer 2. 

The purification is followed by measuring of the OD 
of the eluate at 214 nm. 

Step 2: High pressure and inverse phase liquid chroma- 
tography 
Support. 

Grafted C8 silica coluam, Aqnapore OD-3(X) 
(100X2.1 nun) (Brownlee-Applied Biosystems) 
Operating conditions 

Eluent 1: ultrapnrified water (filtered through a Mil- 
Upore system) contaioing 0.1% of trifluoroaoetic 
acid. 

Eluent 2: Acetonitrile (of spectrophotometric quality. 

or similar) containing 0.08% of tiifluoroacetic acid. 
Flow rate: 0.3 ml/min. 

The gradient is of 35% of acetordtrile/TFA to 70% 
of acetonitrile/TFA for 20 minutes and is maintained at 
70% for 5 minutes. The injected quantity is of 1 ml per 
run. 

Recovery of the fractions 

The separation is followed by measurement of the 
optical density at 218 nm. The acetonitrile is eve^rated 
during the centrifiigation under vacuum, 
b) Results 

The sample before and after the first step of purifica- 
tion was analysed by liquid chromatography on a 
grafted C8 silica column, the Aquapoie OD-300 previ- 
ously disclosed with the same gradient, with an injected 
40 quantity of 50 jil . Purified urate oxidase from A flams 
is used as an external control. 

In the starting lysate, the urate oxidase represents 
63% of the total proteins. After the first step of piiiifica- 
tion, the urate oxidase represents 84% of the total prote- 
ins. 

The whole sample obtained after step 2 was used for 
the following partial characterization. Said sample cer- 
tainly contains more than 84% of urate oxidase. 

4) Partial characterization of the recombinant urate 
oxidase 

a) Analysis of the amino adds 
The analysis of the amino acids of the acid hydroly- 

sate of the purified recombinant, urate oxidase was car- 
ried out in an aiialyser from Applied Biosystems model 
420-130A. The distribution of the quantified amino 
acids is compatible (there exists no significant diSer- 
ence) with the supposed sequence. The same result was 
observed for the purified urate oxidase extracted from 
60 A. flavus (obtamed in example 4) 

b) Tryptic peptidic map 

A tryptic peptidic map was established for the puri- 
fied recombinant urate oxidase and for the purified 
urate oxidase extract obtained in example 4) under the 
following conditions: 

A urate oxidase solution having a concentration of 1 
mg/ml is prepared. Extemporaneously a trypsin solu- 
tion ha'ving a concentration of 1 mg/ml is prepared 
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The two solutioiis are mixed together in a.proportioii 
of 1/30 enzyme/substrate for 8 hours at ambient tem- 
perature. The tryptic hydrolysate is then cfaromatogra- 
phied (Iiq\iid phase chromatography) on a CI 8 grafted 
silica column (5 fan; lichrosorb 250X4.6 mm Hlchrom- ^ 
ref. RP 18-5-250A) provided with a UV detector cou- 
pled with a recorder. The gradient applied is of 1% 
acetonitrile/TFA to 60% acetonitrile/THFA for 120 
minutes and then the gradient is maintained at 60% for xq 
S minutes. 

The peptidic maps obtained have a very narrow pro- 
file. 

5) Determination of the blocked character of .the 15 
amino-terminal sequence 

The amino-terminal sequence was analysed by means 
of the sequencer, Applied Biosystem model 470A, cou- 
pled with an analyser of phenylthiohydantoio deriva- 
tives, Applied Biosystems model 120A. The purified 
recombinant urate oxidase (200 pmoles detected by 
analysis of the amino acids) was put on the sequencer in 
the presence of 20 pmoles of ^-lactoglobuline (control 
protein). 23 

No amino-terminal sequence corresponding to the 
sequence of the urate oxidase was detected, whereas the 
amino-terminal sequence of the control protein was 
detected. 

Therefore, the recombinant urate oxidase of the in- 
vention, as well as the urate oxidase extract, has a 
blocked amino-teiminal end. 

EXAMPLE 16: Construction of an expression vector 
for urate oxidase cDNA in »Tiinial cells: plasmid 
pSV860 

This vector was obtained by 

ligation of the small AccI-SnaBI fragment containing 
a sequence coding for urate oxidase with the excep- 40 
tion of the first 16 amino acids, said fragment being . 
derived from plasmid p466 (an expression vector 
for A. flams urate oxidase in £ coli, available in the 
laboratory and described below), with a synthetic 
Hindlll-AccI fragment, which made it possible to 
obtain a Hindlll-SnaBI fragment containing a 
complete sequence coding for A. flavus urate oxi- 
dase and a non-translated S' sequence favoring 
expression in aniTnal cells; and ^ 

insertion of the Hindm-SnaBI fragment between the 
Hindm and SnaBI sites of the multiple cloning site 
(also called polylinker) of the expression vector for 
flmmgi cells, namely plasmid pSEi. 

The following accotmt will successively describe the 33 
construction of plasmid p466, plasmid pSEi and plasmid 
pSV860. 

1) Construction of plasinid p466 - 

Plasmid. p466, an expression vector for urate oxidase 
cDNA in R coli, was prepared. It comprises a fi:agment 
of pBR327 including the origin of replication and the 
ampicillin resistance gene; it also comprises a synthetic 
promoter of £. coli (R. RODRIGUEZ and M. CHAM- 55 
BERLIN, "Promoters-Structure and function (1982), 
Preager), a Shine-Dalgamo sequence followed by a 
polylinker containing the unique Ndel and Kpnl sites, a 
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transcription terminator (derived from phage fd) and 
the lac i gene. 

This plasmid was constructed from an expression 
plasmid for hGH in £ coli (p462) by replacing a frag- 
ment carrying the hGH genevnth urate oxidase cDNA. 

The construction of plasmid p466 was described in 
detail in Example 7 above. 

2) Construction of an expression vector for animal cells: 
plasmid pSEi. 

The strategy employed uses fragments obtained from 
pre-existing plasmids available to the public, and frag- 
ments prepared synthetically by the techniques now in 
common use. The cloning techniques employed are 
those described by T. MANIATIS, E. F. FRITSCH 
and J. SAMBROOK in "Molecular Cloning, a labora- 
tory manual" (Cold Spring Harbor Laboratory, 1984). 
The oligonucleotides are synthesized with the aid of a 
Biosearcfa 4600 DNA synthesizer. 

The following description will be understood more 
clearly with reference to FIG. 13, which shows a re- 
striction map of plasmid pSE], the sites which have 
disappeared due to ligation bemg indicated in brackets. 
The symbols used in this Figure will be specified in the 
description below. 

This plasmid was constructed by successive ligations 
of the following components: 

1) — a PvuII-PvuII fragment — s^bolized by±±±- 
in FIG. 13— of 2525 bp, obtained by complete di- 
gestion of plasmid pTZlSR (Pharmacia) with the 
restriction enzyme PvuII. This fragment contains 
the origin of replication of phage Fl (denoted by 
ORI Fl in FIG. 13), a gene (denoted by Amp^ in 
FIG. 13) carrying ampicillin resistance, and the 
origin of replication (denoted by ORI pBR322 in 
FIG. 13) permitting the replication of this plasmid 
in R coli. The first PvuII blunt site disappears on 
ligation with the EcoRV blunt site (which also 
disappears) of the fragment described in 7). 

2) — & PvuII-Hpal fragment — symbolized byaaHH 
in FIG. 13 — of 1060 bp, of type 5 adenovirus DNA 
between position 11299 (PvuII restriction site) and 
position 10239 (Hpal restriction site) (DEKKER& 
VAN ORMONDT, Gene 27, 1984, 1 15-120), con- 
taining the information for VA-I and VA-II 
RNA's. The Hpal blunt site disappears on ligation 
with the PvuII blunt site (which also disappears) of 
the fragment described in 3). 

3) — a Pvull-Hindin fragment— symbolized by 
2^^Sin FIG. 13— of 344 bp, derived from SV40 
virus DNA and obtained by complete digestion 
with the restriction enzymes PvuH and HindlQ. 
This fragment contains the origin of replication and 
the early promoter of SV40 vims DNA (ref. B. J. 
BYRNE et al., PNAS-USA (1983) 80, 721-725). 

The HindHI site disappears, on ligation with the site 
binding to HindlTI of the fragment described in 4). 

4) — a synthetic "site binding to HindHP'-Hindlll 
fragment— symbolized ^y i" FIG. 13 — of 
419 bp, whose sequence, given below (SE- 
QUENCE ID. NO. 33), is shnilar to the nontran- 
slated .5' sequence of the HTLVl virus (ref. 
WEISS et aL, "Molecular Biology of Tumor Viru- 
8es"-part 2-2nd. edition-1985-Cold Spring Harbor 
Laboratory-p. 1057). 
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site Unding to IGndHI 

T 

AGCTGGCTCGCATCTCTCCTTCACGCGCCCCiCCGCCCTACCTOAGGCCGCCATCCACGCC 

1 + + + + + + 50 

CCQAOCGT AGAGAGOAAGT QCGCOGOCGGCOGGAT QGACT CCGGCGGT AQOTOCOO 

GOT GAGT CGCGTTCTOCCGCCTCCCOCCT GTGGT OCCT CCT OAACT GCGT CCGCCGT CT A 
61 + + + + ^_ + 

CCACTCAGCGCAAGACGOCQOAQGQCGGACACCACOGAGOACTTGACGCAGGCGGCAGAT 
GOT AGGCT CCAAGGGAGCCGGAC AAAGGCCCGGT CT CGACCT GAOCTCT AAACT T ACCT A 

121 + + + ^ ^ Jgg 

CCAT CCGAGGTT CCCT CGGCCT GTTT CC.GGCCAGAGCT GGACT CGAGATTTGAAT GGAT 

GACT CAGCCGGCT CT CC ACGCT TT GCCT QACCCT OCT T GCT C AACT CT ACGT CTT T GT T T 

181 + + : + + + + 240 

CTGAGTCGGCCOAGAGGTGCOAAACGGACTGOGACQAACOAGTTGAGATGCAGAAACAAA 

CGT TT T CT GT T CT GCGCCGT T AC AACTT C AAGGT AT GCGCT GGGACCTGGCAGOCGGCAT 
241 + : + + + + + 

GCAAAAGACAAQACGCGGCAATGTTGAAGTTCCATACGCGACCCTGOACCGTCCGCCGTA 

CTGGGACCCCTAGGAAGGGCTTOGGGOTCCTCGTGCCCAAGGCAGGGAACATAOTGGTCC 
301 + + + + + + 260 

GACCCTGGGGATCCTTCCCOAACCCCCAGGAGCACGGGTTCCGTCCCTTGTATGACCAGO 

CAGGAAGOaQAGCAGAGGCATCAGOGTQTCCACTTTGTCTCCGCAGCTCCTGAGCCTOCA 
3S1 + + : + . — + ^ ^ 

OTCCTTCCCCTCGTCTCCGTAGTCCCACAGGTGAAACAGAGGCGTCGAGOACTCGQACGT 
OA 



CTTCGA 

i 

ffiadm 

5)— a synthetic HindIII-" ate bind ing to BamHT' firagment derived from plasinid pBR322 after corn- 
fragment— symbolized byXSSSTin FIG. 13 — con- plete digestion with the enzymes EcoRV and 
taining the promoter of the RNA polymerase of 35 BamHI. 
phage T7 and also a polylinker cont^ning the Smal 3) Construction of plasmid pSV860 
cloning site and having the sequence below (SE- Plasmid p466 (cf. FIG. 9) was completely digested 
QUENCE ID NO. 34). with the enzymes AccI and SnaBI. The small . Accl- 

AOCTTGTCGACTAATACOACTCACTATAGGGCCGCCGCGGGCCCCTGCAOGAATTC 
ACAGCTGATTATGCTGAGTGATATCCCGCCGGCGCCCGGQOACGTCCTTAAG 
ffindm 



Smal she binding to BamHI 

GGATCCCCCGGGTGACTQACT 
CCTAGOOGGCCCACTGACTGACTAG 

6)— a BamHI-BcII fragment of 240 bp— represented 
by TTTT in FIG. 13— which is a small fragment 
obtained by complete digestion of the SV40 vims 
with the enzymes BcII and BamHI and containing 
the late polyadenylation site of said virus (M. 



SnaBI fragment, which contains a DNA sequence cod- 
ing for urate oxidase with the exception of the first 16 
amino-terminal acids, was pnriiied and ligated with the 
synthetic HindlH-AccI fragment having the following 
sequence (SEQUENCE ID NO. 35): 



Hindra Aecl 

T Y 

AGCTTQCCQCCACTATGTCCGCAGTAAAAGCAQCCCGCTACGGCAAGGACAATGTCCGCQT 
+ '■ + : + + .+ + 

ACGQCGGTGATACAQOCGTCATTTTCGTCGGGCGATGCCGTTCCTGTTACAGGCGCAOA 

FITZGERALD et aL, Cell, 24, 1981, 251-260). This ligation makes it possible to obtain the Hindlll- 

The. BamHI and BcII sites disappear on ligation SnaBI firagmeat containing a sequence, coding for urate 

respectively with the site binding to BamHI of the oxidase, which is identical to that of clone 9C and a 

fragment described in 5) and the BamHI site non-translated 5' sequence favoring expressiisn in ani- 
(wMch also disappears) of the fragment described 65 mal cells (KOZAK, M, Nud. Acids Res., 12, 2, 1984, 

in 7). 857-872). 

7) — a Ba mHI-EcoRV fragment— symbolized by The Hindlll-SnaBI fragment contains the following 

nnggin fig. 13— of 190 bp, which is a sdmH sequence (SEQUENCE ID NO. 36): 
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5' -AC3CTTGCCG 
CAATGTCCX5C 
CQGTOTAC»A 
TCTTACACCA 
OAACACCATT 
TGTTCGGCTC 
CATQCCGCTC 
TGACGGCAAG 
GGAATGTGCA 
TCrCTGTCCG 
CTTCCTGCGT 
TGAGCACCQA 
CAGGAGGTCC 
TCGCGAGGTC 
AGGCCACTAT 
ATCGAGACTG 
CCTGAGCTGG 
TCGCTCCTCA 
TCCrCTCTGA 



CCACTATGTC 

GTCTACAAQG 

GATGACCGTC 

AGGCCCACAA 

TACATCA<XO 

CATCCTGGGC 

ACGTCAACAT 

CCACA.CCCTC 

GGTGGACGTG 

GCCTGACCX3T 

GACOAGTACA 

OGTCGATGCC 

GCTCX3CACGT 

ACTCTGAAGA 

GTACAAGATG 

TCGAGTACrC 

CACAAGGGCC 

GTCGGACCCC 

AGTCTAAATT 



OGCAGTAAAA 

TTCACAAGOA 

TGTGTGCrrC 

CAOCGTCATT 

CCAAGCAOAA 

ACACACTTCA 

TOTCTQCCAC 

ACTCCTTCAT 

GTCGAGGGCA 

GCTGAAQAOC 

CX:ACACnTAA 

ACrrOGCAOT 

GCCTA AGTTC 

CTTTTGCrOA 

GCAGAQCAAA 

GTrOCCTAAC 

TCCAAAACAC 

AACGGTCTQA 

G 



GCAOCCCGCr 

COAQAAOACC 

TQCAGGGTGA 

GTCQCAACCO 

CCXXGTTACT 

TTQAQAAGTA 

CGCTGGACCC 

(XQCOACAOC 

AGGGCATCGA 

ACCAACTCGC 

GGAGACCTGG 

OQAAGAATrr 

GATGCTACCT 

AdATAACAGT 

TCCTGGCGCG 

AAGCACTATT 

CGGCAAOAAC 

TCAAGTGTAC 



ACGGCAAOOA 

OGTGTCCAGA 

OATTQAGACC 

ACTCCATTAA 

CCrCCCGAGC 

CAACCACATC 

GOATGGACAT 

GAGGAOAAGC 

TATCAAGTCG 

AGTrCTGOGO 

GACCGTATCC 

CAGTGGACTC 

OGGCCACTGC 

GCCAGCGTGC 

CCAGCAGCTG 

TCGAAATCGA 

GCCGAGGTCT 

CGTCGGCCX3G 
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The Hindni-SnaBI fragment was then inserted into 
vector pSEi, which had first been incubated with the 20 
enzymes HindlH and Smal. This gave plasmid pSV860 
shown in FIG. 14, in which the symbols have the same 
meanings as in FIG. 13, the novd ICndin-SnaBI firag- 
ment being symbolized hy •.■;■:■:■:-:-:■:■!■!■ - (The SnaBI and 
Smal sites disappeared on ligation.) 

EXAMPLE 17: Transient expression of orate oxidase 
cDNA in COS cells-Assay of the nrate oxidase activity 
in the cell lyzate 

COS cells are monkey kidney cells expressing the ^ 
T-antigen of the SV40 virus (Glimnan, Y., Cell 23, 
1981, 175-182). These cells, which pennit the repLca- 
tion of vectors containing the origin of replication of 
SV40 virus DNA, are preferred hosts for studying the 
expression of genes in a-nimfll cells. 

1) Transfection of COS cells and transient expression of 
urate oxidase cDNA 

4. 105 COS cells are plated out in a Petri dish of diame- 
ter 6 cm (Coming) in S ml of Dulbecco's modified Ea- 
gle's medium (from Gibco), hereafter called DMEM, 
which contains 0.6 g/1 of glutamine and 3.7 g/1 of NaH- 
CO3 and is complemented with fetal calf serum 
(GIBCO) at a rate of 5%. After about 16 h of culture at 
37' C. in an atmosphere containing 5% of carbon diox- *5 
ide, the culture medium is sucked off and the cells are 
washed with 3 ml of PBS (phosphate buffered saline 
from GIBCO). The. following mixture is then added: 
1000 fjl of (DMEM-)- 10% of fetal calf serum 
(GIBCO)), 110 /il of diethylaminoethyldextran of aver- 50 
age molecular weight 500,000 at a concentration of 2 
mg/ml (Pharmacia), 1.1 |xl of chloroquine 100 mM 
(Sigma) and 3 fig of DNA of either plasmid pSV860 or 
plasmid pSEi (for the control). After incubation for 5 h 
at 37" C. in an atmosphere containing 5% of carbon 55 
dioxide, the mixture is withdrawn from the cells. 2 ml of 
PBS containing 10% of dimethyl sulfoxide (spectro- 
scopic grade, Merck) are then added. After incubation 
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for 1 min at room temperature, the mixture is with- 
drawn and the cells are washed twice with PBS. 5 ml of. 
DMEM complemented with fetal calf serum at 'a.rate of 
2% are added. Incubation is continued for 4 days at 37' 
C. under an atmosphere containing 5% of carbon diox- 
ide. 

2) Preparation of the samples 

The culture medium is sucked off and the COS cdls 
are rinsed twice with 3 ml of PBS. The cells are then 
collected by scratching with a rubber spatula (police- 
man) in 1 ml of PBS. After scratching, the dish is rinsed 
with 1 ml of PBS. The two cell suspensions are com- 
bined and centtifbged for 10 min at 1000 rpm. The 
supernatant is removed and the cell residue is resus- 
pended in 1 ml of triethylanraioninm (TEA) O.OSM of 
pH 8.9/EDTA buffer. 

The cells are lyzed by sonication (on ice) by means of 
10 s pulses. with a sonicator (Vibra Cell firom Sonics and 
Matetiak Inc. USA) set to a power of 12 W. Tie cell 
lyzate is centrifuged for 10 min at 10,000 rpm and the 
supernatant is recovered for assay of the urate oxidase. 

3) Assay of the urate, oxidase activity 

The urate oxidase activity was assayed as described in 
Example 9. 
The results are collated in the Table below: 



COS cells transfected 


tJiats ojiidase activity 


by 


Wml 


psvsa 


ai05 


pSEi 


<0.0t 



It is found that the COS cells transfected by plasndd 
pSV860 carrying urate oxidase cDNA express an ap- 
preciable level of urate oxidase activity, whereas no 
urate oxidase activity is detectable in the control. There 
is therefore expression of urate oxidase cDNA. 



SEQXmNCBUSTIKO 



( 1 )OENERAI, INFORMATION: 

(lit ) NUMBES OF SEQUENCES: 36 



( 2 ) INFORMATION FOR SEQ ID Nai; 
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( 1 ) SEQUENCE <ZASACrEIU511CS: 
( A } tXNOm'jOl tmiDO add! 
( B ) TYPE: «mlso idd 
(D)TOPpL0GY:Iliioir. 

( I i )MOI£CULB'm>E:iJzoida 

(ill )HyP0THBnCAL!NO 

( V I )0IUOlNAL SOURCE' 

( A ] O&OANISM: Aijissnias Oavm 

( V I i ) IMMEDIATE SOURCE: 

( B ) CLONEi Unto oddax 

( X J ) SEQUENCE DESCRIPTION: SEQ VD NO:l! 

Ser Ala Val Ly s Als Alt Arg Ty r 



Lyi Val Hit Lyi Asp Glu Lys 

2 0 

Th r Vi i Cyi Val Len I. a n Gla 
3 5 



Th r 



Ol y 
*0 



G I y Ly I 

I 0 

01 y Val 
2 S 



A«p Atn Val Arg 



V. 1 

1 5 



Tyr 



Ol n Th r Val 



Ty r 
3 0 



Glu Met 



0 1 u lie Glu Th r 



S a r 
4 5 



Tyr Thr Ly» 



Ala Aip A«n Sor Val lie Val Ala Thr Alp Ser 

SO . 5S 

Tyr lie Thr Ala Lys Glo Asn Pro Vsl Th t 



! 1 c 
6 0 



Lys Asa Thr 11. 



Pro 
7 5 



Pro Gin Leu Phe 



Ser lie Leu Gly Thr His Ph 
8 S 



e lie 



Ala His Val Asn lie Vsl Cyi 
1 00 



Hi s 



G 1 D Lys 
9 0 

Arg T r p 
I 0 5 



Tyr Asn His lie 



Gly Lys Pro His Pro His Ser 
I 1 S 



Pb e 
1 3 0 



Me Arg 

in Val Olo Val Asp Val Val Gin Gly Lys 



Ser Leu Ser Gly Lea Thr Val Loo Lys Sor 

145 150 

Gly Phe Leu Arg Asp Glu Tyr Thr 
I 6 S 



Thr 
Asp 
Gly 



Thr 
t 5 S 



Arg 
S e r 



t 1 e 
1 40 



Me I 



G'l u 
1 2 i 



Asp 
1 1 0 



At p lie 



His 
9 5 

I I e 
Lys 



Asa Sei Ola Phe 



01 y 
I 0 

A I s 



Asp 
Arg 
S t t 



Trp 
1 i 0 



lie Leu Set Thr Asp Val Asp 
I t 0 

Gly Lou Qln Oln Val Arg Ser 
1 9 $ 



Thr Leu 
1 7 0 

Thr Trp 

1 % i 



Lyi Glu Thr Trp Asp Arg 

1 7 5 



Gin Trp Lys 



A t a 

1 9 0 



Phe Set 



Hi t 

2 0 0 



Val Pro Lyi Phe 



Ala Thr Alt Arg Glu Val Thr Leu 



2 1 0 



2 1 S 



Alt Ser Val Gin Ala Thr Met Tyr 



2 2 5 

Arg Gin Oln Leu lie Oln Th 
2 4-3 



r Val 



Tyr Phe Gla lie Asp Leu Ser Ttp 
2 6 0 

Lyi Asn Ala Ola Val Phe Ala Pro 

2 7 5 2 8 0 



Lyi Thr 
Lyi Met 



Oln Tyr 
2 3 0 



Hit Lys 

2 6 5 



Gla Ser 



A I a 

2 2 0 



Asp 
3 0 S 

Glu Alp Asa 



Ala Thr Ttp 
-Ser 



Al s 

2 3 5 



Gin Gin lie Len Ala 
2 4 0 



Ser Len Pro Asn 



Lyi 

2 5 5 



Hi t 



Lys Cyi Thr Val Gly Arg Ser Ser Leu Lyt 
2 9 0 2 9 5 



Gly Let Oln 
Asp 
Ser 



At n 

2 7 0 



Thr Gly 



Pro 



Asn 
2 8 3 



01 y Leu lie 



Lyt 

3 0 0 



Leu 



< 2 ) INFORMATION FOR SEQ ID NO-A 

( 1 )^UEMCBCHARACTER]sncSi 
( A ) LENGTH: 302 amina selds 
( B ) TYPE: aisiso acid 
( C ) STRAMDEDNESS: tingle 
(D)TOP0L0QY:lheir 



55 



5,382,518 
-oontimied 



56 



( i i ) MOUECUU TTPE: pntdn 

(111) HYPQTHOEnCAlj NO 

( V i )0IUOINAI. SOURCE: 

( A ) OROANISM: Alpagillm ftavus 

(v ! 1 )IMMEDIATE SOURCE: 

( B ) CLONE: >fo-UxUe aidix 

( > i } SEQUENCE DESCRHTION: SEQ ID NO-^' 

Met Ser Ala V>l Lyi AIs All Atg Tyr Oly Lys Atp Als Vtl Atg Val 
I 5 10 IS 

Tyt Lyi V»l Kit Lyi Asp Oln Ly> Tb r Oly Val O 1 n Th r Val Tyr Olu 
20 :s 30 

Met Thr Val Cy i Val L«u L«s Olu Gly Cli lie Gin Th r Ser Tyr Th r 
3 5 4 0 4 5 

Lys Ala Asp Asn Sei Val Me Va.l Als Thr Atp Ser. lie Lys Asn Thr 
3 0 5 5 6 0 

lie Tyr lie Thr Als Lys Oln A«n ?ro Val Thr Pro Pro Olu Leo Phe 
6 1 70 15 SO 

Gly Ser lie Leu Gly Thr His Phe lie Cls Lys Tyr Asn His lie Hit 
8 5 9 0 9 5 

Ala Ala His Val Asn lie Val Cyt Hit Ar; Trp Thr Arg Mel Asp lie 
10 0 10 5 110 

Asp Cly Lys Pro Hit Pro His Ser Phe lie Arg Asp Ser Gin Gin Lys 
115 12 0 12 5 

Arg Asn Val Cin Val Asp Val Val Gin Oly Lys Oly lie Asp lie Lys 
13 0 13 5 . 14 0 

Ser Ser Leu Ser GlyLeu Tbr Val Leu Lys Ser Thr Asn Ser Gin Phe 
145 ISO 155 160 

Trp Cly Fbc Leu Art Atp Olu Tyr Thr Thr Leu Lys CluThr Trp Atp 
1 « i 17 0 17 3 

Arg lie Leu Ser Thi Atp Val Atp Ala Thr Trp Oln Trp Lys Ain Phe 
ISO 183 190 

Ser Oly Leu Gin Clu Val Arg Ser Hit Val Fro Lyt Phe Atp Ala Tbr 
195 200 205- 

Trp Ala Thr Ala Azg Ola Val Thr Leu Lys Tbr Phe Ala Clu Atp Asn 
2 10 2 13 2 2 0 

Ser Ala Ser Val Gin Ala Tbr Met Tyr Lyt Met Ala Oln Oln lie Leu 
225 230 2}5 240 

Ala Arg CIn CIn Len lie Olu Thr Val Olu Tyr Ser Leu Fro Atn Lyt 
245 250 255 

His Tyr Phe Olu lie Asp Leu Ser Trp His Lys Oly Leu Gin Asn Tbr 
260 265 270 

Gly Lys Asn Ala Clu Vtl Phe Ala Fro Gin Ser Asp Fro Atn Oly Leu 
275 280 2tS 

lie Lys Cys Tbr Val Oly Arg Ser Ser Len Lys Ser Lyt Leu 
290 295 300 

( 2 ) INFORMATION FOR SEQ ID NO-J: 

( i ) SEQUENCE CHARACTEXISTICS: 
< A ) LENGTH: 906 bsse pain 
( B ) TYPE: nndeio add 
( C ) sniANDEDNESS: aisgle 
( D ) TOPOUXSY: linear 

( i 1 ) MOLECULE TWEDNAfeenonieJ ■ 

( V i I ) IMMEDIATE SOURCE: 



5,382,518 

57 58 

-continued 

( B ) CLONE: Pn&osd uqaesce for exprraas in 
prcdoiyates 

( » I )SH5UENCEDESCRIFTK3N:SEQIDNO-J: 



ATOTCTOCQO 


TAAAAOCAOC 


OCGCTACQOC 


AAOOACAATO 


TTCOCGTCTA 


CAAGOTTCAC 


« 0 


AAOOACOAOA 


AGACCOGTOT 


CCAGACOGTG 


TACGAGATQA 


CCGTCTGTGT 


OCTTCTOOAG 


1 2 0 


OOTOAOATTQ 


AOACCTCTTA 


CACCAAOOCC 


OACAACAOCO 


TCATTOTCOC 


AACCGACTCC 


1 S 0 


ATTAAOAACA 


CCATTTACAT 


CACCOCCAAG 


CAOAACCCCC 


TTACTCCTCC 


COAGCTOTTC 


24 0 


aOCTCCATCC 


TGOGCACACA 


CTTCATTOAG 


AAGTACAACC 


ACATCCATOC 


COCTCACOTC 


3 0 0 


AACATTGTCT 


GCCACCGCTG 


GACCCOGATO 


GACATTOACO 


GCAAQCCACA 


CCCTCACTCC 


36 0 


TTCATCCGCG 


ACAGCGAGGA 


QAAOCOOAAT 


OTQCAGOTOG 


ACOTGGTCGA 


OGOCAAOOGC 


4 2 0 


ATCGATATCA 


AOTCGTCTCT 


GTCCOQCCTO 


ACCGTGCTGA 


AGAGCACCAA 


CTOGCAOTTC 


4 8 0 


TOOOOCTTCC 


TGCGTOACOA 


OTACACCACA 


CTTAAOGAOA 


CCTGOQACCG 


TATCCTOAOC 


3 4 0 


ACCGACOTCO 


ATOCCACTTG 


GCAGTGOAAG 


AATTTCAOTG 


OACTCCAOGA 


ootccoctcq" 


60 0 


CACOTGCCTA 


AGTTCGATOC 


TACCrOOGCC 


ACTGCTCOCG 


AOOTCACTCT 


QAAGACTTTT 


6 S 0 


OCTOAAOATA 


ACAGTOCCAG 


CGTGCAGGCC 


ACTATOTACA 


AOATOOCAGA 


GCAAATCCTG 


7 2 0 


GCCCGCCAOC 


AGCTGATCGA 


GACTGTCGAO 


TACTCOTTOC 


CTAACAAGCA 


CTATTTCGAA 


7 8 0 


ATCOACCTGA 


OCTGGCACAA 


CGOCCTCCAA 


AACACCOGCA 


AGAACGCCOA 


GGTCTTCGCT 


8 4 0 


CCTCAOTCOG 


ACCCCAACOO 


TCTGATCAAO 


TOTACCGTCG 


OCCGGTCCTC 


TCTGAAGTCT 


9 0 0 


AAATTG 












9 0 6 



( 2 ) INFORMATION FOR SEQ ID NO:*i 

( i ) SEQUENCE CHARACISSISnCS: 
( A ) LENGTH: 906 bra luin 
( B ) TYTBs midoD <dil 
( C > STRANDEDNBSSi tfagle 
(D)T0POL0OYilbc«j 

( I i ) MOLECULE TYPE: DNACgaomic) 

( V 1 i ) IMMEDIATE SOURCE: 

( B ) CLONE: Frcfored soiWDColbrezptadaa hi 
cDlcBiyotes 



Cxi) SEQUENCE DESCRIPTION! SEQ ID NOj*: 



ATOTCTOCTO 


TTAAOOCTOC 


TAGATACOOT 


AAOOACAACO 


TTAOAOTCTA 


CAAGOTTCAC 


6 0 


AAGGACOAGA 


AGACCOGTOT 


CCAOACOOTG 


TACOAOATOA 


CCGTCTOTOT 


OCTTCTOOAG 


1 2 0 


GGTGAOA7TG 


AOACCTCTTA ■ 


CACCAAGGCC 


OACAACAOCO 


TCATTOTCOC 


AACCGACTCC 


1 8 0 


ATTAAOAACA 


CCATTTACAT 


CACCQCCAAO 


CAOAACCCCG 


TTACTCCTCC 


COAGCTOTTC 


2 4 0 


OGCTCCATCC 


TGOOCACACA 


CTTCATTOAG 


AAOTACAACC 


ACATCCATOC 


COCTCACOTC 


3 0 0 


AACATTGTCT 


OCCACCOCTO 


OACCCGOATO 


OACATTOACO 


GCAAGCCACA 


CCCTCACTCC 


3 « 0 


TTCATCCGCG 


ACAOCGAGOA 


OAAGCOOAAT 


GTOCAOGTQO 


ACGTOOTOGA 


OOOCAAOOOC 


4 2 0 


ATCGATATCA 


AOTCGTCTCT 


GTCCGOCCTO 


ACCOTOCTGA 


AGAGCACCAA 


CTCOCAOTTC 


4 8 0 


TGGOOCTTCC 


TOCOTGACGA 


OTACACCACA 


CTTAAOGAOA 


CCTOOGACCO 


TATCCTQAGC 


540 


ACCOACOTCG 


ATOCCACTTG 


OCAOTOGAAG 


AATTTCAOTG 


OACTCCAOGA 


OOTCCOCTCQ 


60 0 


CACOTGCCTA 


AGTTCGATOC 


TACCTOGOCC 


ACTGCTCOCG 


AOOTCACTCT 


QAAGACTTTT 


6 6 0 


OCTOAAOATA 


ACAOTGCCAO 


CGTGCAGGCC 


ACTATOTACA 


AGATOGCASA 


GCAAATCCTG 


7 2 0 


OCGCOCCAOC 


AOCTQATCOA 


QACTGTCGAG 


TACTCOTTOC 


CTAACAAOCA 


CTATTTCOAA 


7 8 0 


ATCGACCTOA 


CCTOCCACAA 


CGOCCTCCAA 


AACACCOGCA 


AOAACOCCOA 


GGTCTTCGCT 


8 4 0 



5,382,518 
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•contmued 



CCTCAOTCGO XCCCCAACCO TCTOATCAAG TOTACCGTCG OCCOOTCCTC TCTOAAOTCT 



9 00 



AAATTO 



« 0 e 



( 2 ) INFORXIATION FOR SEQ tD NCfcSi 



( i } SEQUENCE CHASACmUSnCSi 



( A ) LENGTH: Kbuc pain 
( B ) TYI^ ssddc idi 
< C ) STRANSEONESS: sligle 
(D)T0P0MX5Yiamar 



( i i ) MOLECULE TyFEiDNACsesomc) 

.(ill ) HYFOTOEnCAL: NO 

( V M ) IMMEDIATE SOURCE: 

( B ) CLONE: Frdared noB-tnubtcd 5'KqiKzioc tor 

(si) SEQUENCE DESCRIPTION: SEQ ID NaS: 
AGCTTOCCQC CACT 1* 

( 2 ) INFORMATION FOR SEQ TD M>.S: 

C 1 ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 906 base p«in 
( B ) TYPE: nucleic acid 
( C ) STRANDEDNESS: double 
< D ) TOPOLOGY: lineal 

( i i ) MOLECULE TYPE: DNA (genomic) 

( i i i ) HYPOTHETICAL: NO 

( V 1 i ) IMMEDL\TE SOURCE: 

( B ) CLONEi Fre&ned •efaesce for cxprcslon in animal 
cells 



( I 1 ) SEQUENCE DESCRIPTION: SEQ ID NO:6: 










ATGTCCQCAG 


TAAAAOCAGC 


CCGCTACGGC 


AAGGACAATO 


TCCOCGTCTA 


CAAGGTTCAC 




AAGGACGAOA 


AGACCGOTGT 


CCAGACGGTG 


TACGAGATGA 


CCGTCTGTGT 


OCTTCTGOAG 


1 2 0 


GOTOAGATTG 


AGACCTCTTA 


CACCAAGGCC 


OACAACAGCG 


TCATTOTCOC 


AACCOACTCC 


1 8 0 


ATTAAGAACA 


CCATTTACAT 


CACCGCCAAO 


CAOAACCCCO 


TTACTCCTCC 


CGAGCTGTTC 


3 40 


GGCTCCATCC 


TGGGCACACA 


CTTCATTOAO 


AAGTACAACC 


ACATCCATGC 


CGCTCACGTC 


3 0 0 


AACATTGTCT 


OCCACCGCTG 


GACCOGGATO 


OACATTOACG 


GCAAGCCACA 


CCCTCACTCC 


3 60 


TTCATCCOCO 


ACAGCOAOOA 


GAAGCGGAAT 


GTGCAGOTOO 


ACGTGOTCGA 


GGOCAAGGGC 


4 2 0 


ATCQATATCA 


AGTCOTCTOT 


GTCCOGCCTO 


ACCGTGCTGA 


AGACCACCAA 


CTCGCAGTTC 


4 8 0 


TOOOGCTTCC 


TGCGTOACOA 


OTACACCACA 


CTTAAGGAQA 


CCTGGGACCG 


TATCCTGAGC 


5 4 0 


ACCGACGTCO 


ATGCCACTTG 


GCAOTOOAAO 


AATTTCAGTG 


GACTCCAGOA 


GGTCCGCTCG 


6 00 


CACOTGCCTA 


AGTTCOATGC 


TACCTGGOCC 


ACTGCTCGCG 


AGGTCACTCT 


GAAGAOTTTT 


6 60 


GCTOAAGATA 


ACAGTCCCAG 


COTGCAGOCC 


ACTATOTACA 


AGATGGCAGA 


OCAAATCCTG 


7 20 


GCOCOCCAGC 


AGCTGATCGA 


GACTGTCOAO 


TACTCGTTGC 


CTAACAAGCA 


CTATTTCGAA 


7 8 0 


ATCOACCTGA 


OCTGOCACAA 


GGOCCTCCAA 


AACACCOGCA 


AOAACGCCGA 


GGTCTTCGCT 


8 4 0 


CCTCAOTCGO 


ACCCCAACOO 


TCTOATCAAG 


TOTACCGTCG 


GCCGGTCCTC 


TCTOAAOTCT 


900 


AAATTG 












9 0 6 



( 1 ) INFORMATION FOR SEQ ID N0:7: 

( 1 ) SEQtmiCE CHARACTERISTICS; 
( A ) LENGTH 23 bax piiti 
( B ) TYPE: sneleio add 



t ■■ ■ M 
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( C } SniAMSEDKESS: 
C 1> ) tOPOtOGY: Bneir 

( I I )MOI£CULBTY?E:DNA(gES0mie) 

(111 )HYPaTHEnCAI.iNO 

(V I i }IMMEDIATE SOURCE: 

( B ) CLONE: xevctse tnnuaiplioa )Jl ^ llW ^ 

( X i ) SEQimNCE DESCRIPnON: SEQ ID N0:7: 

OATCCGGQCC CTTTTTTTTT TTT 2 3 



( 2 ) INFORMATION FOR SEQ ID N0:8: 

( I ) SEQUENCE CHAKACTERISnCSi 
( A } LENOTH: 10 amiao acids 
( B ) TYFEi ammo icid 
( C ) STRAKDEDNESSslissIe 
( D ) TOPOLOGY: Imsar 

(11) MOLECULE TYPE: peptide 

(ill )HyPOTHEnCAL:NO 

( V i 1 ) IMMEDIATE SOURCE: 

( B ) CLONE: Hydralyiit prodact T 17 

( X 1 ) SEQUBNCB DESCRIPTION: SEQ ID NO-J: 

A»n Va 1 Oln Val Aip Val Val Gin 0!y Lyi 
1 5 .10 



( 2 ) INFORMATION FOR SEQ ID NO* 

( I ) SEQUENCE CHARACTERISTICS: 
( A ) LBNCTR: S imino adda 
( B ) TYPE: aniiio add 
( C ) STRANDEDNESS: angle 
(D)TOPOLOOYilioeai 

( 1 i ) MOLECDLB TYPE: iwptide 

(111) HYPOTHBnCALs NO 

( V 1 1 ) IMMEDLiilTE SOURCE: 

( B ) CLONE: Hydrolysis prodoet T 20 

( I 1 ) SEQUENCE DESCRIPnON: SEQ ID SOU: 

Aaa Fhe Ser Gly Let) Oln Ola Val 
I 5 



( 2 ] INFORMATION FOR SEQ ID NO;I0: 

( i ) SEQUENCE CHAKACTERISTICS: 
( A ) LENGTH: 6 amisa acids 
( B ) TYPE: azolno add 
( C } STRANDEDNESS: aiagle 
( D ) TOPOUXSY; lliiear 

( i i ) MOLECULE TYPE: pqidde 

(111) HYPOTHETICAL: NO 

( V I I ) IMMBOLATB SOUKCEi 

( B ) CLONE: Hydroly^ product T 23 

( a 1 ) SEQUENCE OESCRIPIIONt SEQ ID NO:I0; 

Phe Aip Alt Thr Trp Ala 

I S 



( 2 ) INFORMATION FOR SEQ ID NO:Mi 

( I ) SEQUENCE CHARACTESIsncS: 
( A ) LENGTH: 8 andno acida 
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( B ) TYPE: lunino uii 

( C ) STRANDEDNESS: tinsle 

(DjTOPOLOGYiliaar 

{ n ) MOLECULE TYTE: peptide 

(ill) HWOTHEnCAL! NO 

( V i i ) ZMMEDL\TB SOUKCE: 

( B ) CLONE. HydTOlysa yrodBctT 27 

( I i > SEQUENCE DESCRIFnON:SEQ 10 NOill: 

His Ty r Phe O 1 s lie Aip Leu Sel 
1 5 



( 2 ) DflFORMATIDN TOR SEQ ID NOill: 

( I ) SEQUENCE CHARACIEKISnCS: 
( A ) LENam 13 mino idds 
( B ) TYPE: umino idd 
< C ) SnANDEDNE^: dsgle 
( D ) TOPOLOGY: linear 

( i i ) MOLECULE TYPE: pepidc 

( i i i ) HYPOTHEnCAL: NO 

( V i i ) aSMEOlATE SOUECE: 

( B ) CLONE; Hydiolyiis product T 28 

( X i ) SEQUENCE DESCRJFnON: SEQ ID N0:12: 

lie Leu Ser Th r A«p V«I A«p Alt Thr Tip Oln Trp Lyi 
I 5 10. 



( 2 ) INFORMATION FOR SEQ ID N0:13: 

( I ) SEQUENCE OKABACIEKISnCS: 

< A ) LENOm 11 imino add! 
( B )TVPE;tm<iin«cM 

< C } STRANDEDNESS: single 
( D ) TOPOLOOY; liaeir 

( i i ) MOLECULE TYPE: peptide 

( 1 i i ) HYPOTHETICAL! NO 

( V i i ) IMMEDIATE SOURCE; 

( B ) CLONE: Hydrolyjil product T 29 

( I I ) SEQUENCE DESCRIPTION: SEQ BD N0il3i 

His Tyr Phe Cla lie Asp Leu Ser Ttp His Lya 
I 3 10 



( 2 ) INFORMATION FOR SEQ ID NO:W: 

( i ) SEQUENCE CHARACTERICTICS: 
( A ) LENGTH: 1 1 smino adds 

< B ) TYPE: amino add 

( C ) STRANDEDNESS: tingle 
(D)TOPOLOOY:llneir 

( i 1 ) MOLECULE TYPE: peptide 

( 1 i i )JIYPOTHETICAL:NO 

( V 1 I ) CIMEDLM^ SOURCE: 

< B ) CLONE: Hydrolyas piodnct T 31 

( X i ) SEQUENCE DESCRIPTION: SEQ ID N0:14: 

Sac Thr Ass Ser O I ti Phe TcpOIy Fbe Lea Arg 
I 5 10 



( 2 ) INFORMATION FOR SEQ ID K0:1S: 
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( 1 ) SEQUENCE CHAKACTERISnCS! 

( A ) LENGTR: 16 iidw acidi 

( B )T>TE:imiiiaic>d 

( C ) STRANSEDNESS: angle 

(D)TC»OLOOYiEi)eu 

( i i ) MOLECULE TyFBipeptids 

( i I I )HYPOTHEncxL:NO 

( V 1 i }IMMEDUTB SOURCE: 

( B ) CLONE! Hydrolysis prodam T 32 

( I i ) SEQUBNCB DESCRIFTIONi SEQ n) N0:15: 

Oln Asn Pro V«l Thr Pro Pro Olu Len Pile Qly Ser lis Let Gly Thr 
' * 10 15 



( 2 ) INFORMATION FOR SEQ n> NOilfc 



( i ) SEQUENCE CHARA CJ ' fcRiyri CSi 
( A ) LENGTH: 16 -ml"'- adds 
( B ) TYPE: amino add 
( C ) STRANDEDNESS: lingle 
( D ) TOPOLOGY: liuar 

( i i ) MOLECULE TyPE:pq«ide 

(ill ) HYPOTHETICAL; NO 



( V i i ) IMMEDIATE SOURCE: 

( B ) CLONE: Hydrolysia prodi« T 33 

( J i ) SEQUENCE DESCRCnON: SEQ ID Nait 

Olo Ain Pro Val Thr Pro Pro Oln Lon. Pie Gly Ser lie Leu Oly Thr 
1 5 10 13 



( 2 ) INFORMATION FOR SEQ ID N0:17: 

( I ) SEQUENCE CHARACTERISnCSi . 
( A } LENGTH: n amino acids 
( B ) TYPE: amino add 
( C ) STRANDEDNESS: single 
( D ) TOPOLOGY; linear 

( I I )!vIOLECULETi!PE:pei«ido 

(111 )HVPOIHEIICAL:NO 



( V i i ) IMMEDIATE SOURCSi 

(B ) CLONE: Hydrslysltinodnet VI 



( X 1 ) SEQUENCE DESCRIPTION: SEQ ID N0iI7i 

Tyr Ser Len Pro Asn Lya His Tyr Phe Glu lie Asp Leu Ser Trp His 
' » 10 IS 



L y s 



C 2 ) INFORMATION FOR SEQ ID NO:18: 

( i ) SEQUENCE CHAEACTERISTTCS: 

< A ) LENGTH: 16 adds 

< B } TYPE: amino add 

( C ) STRANDEDNESS: tingle 
(D)TOPOLOaY:Hn£ar 

( i i ) MOLECULE TYPE: pqrtide 

( I I 1 )HYPOTHBnCAL:NO 

( V I 1 ) IMMEDIATE SOURCE: 

( B ) CLONE: Hydrtdyiis product V 2 

( > I ) SEQUENCE DESCRIPTION: SEQ ID N0:18i 

Val Thr Lau Lya Thr Phe Ala Olu Asp Asn Ser Ala Ser Val Gla Ala 
' ' .10 IJ 
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( 2 ) INF08MATI0II FOR SEQ ID N0-J9: 

( i ) SEQUENCE OiAXACTERZSnCSl 
( A ) LENGTH: 24 tmitto octdl' 

< B ) TYPB ndiia add 

< C ) SnUNDEDNESS; tiiigle 
<D)TO!>OUX}riEntar 

( 1 I ) MOLECULE TYFEipcpiiile 

(ill )HYPOTHEnCAL:NO 

< V i i ) IMMEDIATE SOURCE: 

( B ) CLONE: Hydnlyiia pniaa V 3 

( X i ) SEQUENCE DESCRIFnON: SEQ IS tiO-M: 

Th r Ser Tyr Tbr Lyi Ala Asp Ain Ser Vi 1 lie Va 1 Asp Tb i Alp Ser 
I 5 10 15 

Me Lys A<n Tkr lie Tyr lie Th r 
2 0 



( 2 ) INFORMATION FOR SEQ ID NOiM: 

( 1 ) SEQUENCE CHARACTERISTICS; 

( A ) LENGTH: 28 imino adds 
( B ) TYPE: inmia add 

< C ) STRANDEDNESS: siqgle 
(D)TOP0lJ0GY:Enear 

( i 1 ) MOLECULE TYPE: peplido 

(ill) HYPOTHETICAL: NO 

( V 11 )IMMEDUTE SOURCE: 

< B ) CLONE: HydrolysU prodnct V 5 

< I I ) SEQUENCE DESCRIPTION: SEQ ID NO-JO: 

Gly Lyi Sly lie Asp lis Lys Ser Ser Leu Ser Gly Leu Thr Val Leu 
I 5 10 IS 

Lya Sor Thr Atn Ser Gla Pbe Trp Oly Ph e Leu Ar g 
20 2 5 



( 2 ) INFORMATION FOR SEQ ID NO:21: 

( i ) SEQUENCE CHARACTERISTICS:' 
( A ) LENGTH: 17 amiiio adds 
( B ) TYPE: amao add 
( C ) STRANDEDNESS: single 
( D ) TOPOLOGY: Ham 

< I i ) MOLECULE TYPE: peptide 

( i I i ) HYPOTHETICAL: NO 

( V I i ) IMMEDUTE SOURCE: 

( B ) CLONE: HydolysU product V 6 

( > i ) SEQUENCE DESCRIPTION: SEQ ID NO:2t: 

Gly Lys Sly lie Asp lie Lys Ser Ser Leu Ser Gly Leu Thr Vs 1 Leu 
I 5 10 15 



( Z ) INFORMATION FOR SEQ ID NO:^ 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 1236 base pSa 
( B ) TYPE: audcio tcid 
( C ) STRANDEDNESS: siagle 
(D)TOFOLOGY: linear 



( i i ) MOUBCULE TYPE: DNA (gronmin) 
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(111 )HYPOTHEnCALj}«> 

( V i i ) IMMEDIATE SOURCEi 

( B ) CLONE: Fngmem ) 

( X 1 ) SEQUENCE DESCRIPTION: SEQ ID NOJi- 



OAT C CO CGGA 




GTAAAGCCTG 


OGGTOCCTAA 


TOAOTGAOCT 


AACTTACATT 


6 0 


AATTGCOTTO 


1 WACTOC 


CCGCTTTCCA 


OTCOOOAAAC 


CTOTCGTQCC 


AGCTQCATTA 


1 2 0 


ATOAATCOOC 


C A A rt 
A A ^ UO 


00 AG AGO CGG 


TTTOCGTATT 


GGGCGCCAOO 


GTOGTTTTTC 


1 8 0 


TTTTCACCAO 


A \JAVA%^UUw^ 


AACAUCTUAT 


TGCCCTTCAC 


CCCCTOOCCC 


TGAGAOAGTT 


2+0 


GCAOCAAGCO 


W ft W \«A^u^ 1 U 


UT^ ruccccA 


CCACCCO AAA 


ATCCTGTTTG 


ATGOTGGTTA 


3 0 0 




ATA A^A<VAAi* 


CTOTCTTCOO 


TATCGTCGTA 


TCCCACTACC 


GAOATATCCQ 


} « 0 


\^ r» w W A w w w 




TCOOT AATGG 


CGCGCATTQC 


OCCCAGCGCC 


ATCTQATCGT 


4 2 0 


TOOCAACC AG 


V. A L AU 1 U 


GGAACOATQC 


CCTCATTCAO 


CATTTOCATG 


GTTTGTTGAA 


4 8 0 


V* ^* A V> *v J. 




TCOCCTTCCC 


GTTCCOCTAT 


COGCTGAATT 


TQATTOCGAG 


5 4 0 


* w/VUA 1 A 1 ft 1 




GCCACACGCA 


OACOCGCCCA 


GACAGAACTT 


AATGGGCCCG. 


« 0 0 


CTAACAGCGC 


GATTTGCTGG 


TGACCCAATO 


COACCAOATO 


CTCCACOCCC 


AGTCQCGTAC 


6 6 0 


CGTCTTCATG 


GGAGAAAATA 


ATACTQTTQA 


TGGGTOTCTO 


GTCAGAOACA 


TCAAGAAATA 


7 2 0 


ACGCCGGAAC 


ATTAOTOCAO 


QCAOCTTCCA 


CAGCAATGGC 


ATCCTOGTCA 


TCCAOCGOAT 


7 8 0 


AOTTAATGAT 


CAGCCCACTG 


ACOCGTTGCO 


CGAGAAGATT 


GTGCACCGCC 


GCTTTACAGO 


8 4 0 


CTTCOACOCC 


GCTTCGTTCT 


ACCATCGACA 


CCACCACGCT 


OOCACCCAOT 


TOATCGOCGC 


9 0 0 


OAGATTTAAT 


CQCCGCGACA 


ATTTGCGACO 


OCGCOTOCAO 


GOCCAGACTG 


GAOGTGGCAA 


9 6 0 


CGCCAATCAG 


CAACOACTGT 


TTGCCCOCCA 


GTTOTTQTOC " 


CACGCOOTTG 


OGAATGTAAT 


10 2 0 


TCAGCTCCGC 


CATCGCCOCT 


TCCACTTTTT 


CCCOCGTTTT 


CGCAOAAACC 


TOGCTGGCCT 


10 8 0 


GOTTCACCAC 


OCGGGAAACG 


OTCTOATAAC 


A6ACACCGGC 


ATACTCTOCO 


ACATCGTATA 


114 0 


ACGTTACTGO 


TTTCACATTC 


ACCACCCTOA 


ATTOACTCTC 


TTCCGGOCGC 


TATCATGCCA 


12 0 0 


TACCGCOAAA 


OOTTTTOCpC 


CATTCGATQG 


TQTCCO 






12 3 6 



( 2 ) INFORMATION FOR SEQ ID NOaa: 

( i ) SEQtlEMCB CHARACTERISTICS: 
( A ) LENGTH: 321 bra pBia 
( B ) TYPE: nocOdo acid 
( C ) STRANDEDNESS: doable 
( D ) TOPOLOGY: Uiar 

( i 1 )MOLECULE TYPE: DNA (genomic) 

( i i i )BYPOTHETTCAL:NO 

( V 1 i ) IMMEDIATE SOURCE: 

< B ) CLONE: Fragaanl 4 

( i n )FEATnRE: 

( A)NAME/KEY:CDS 
( B )LOCATION;107J16 

( D ) OTHER INFORMATldNi /pntast-'iegiilisory dgna] u 
1<44 human growth hannane preeunoi^ 

( X i ) SEQUENCE DESOUPTION: SEQ ID NO:23: 

TCOAQCTGAO TQACCTOTTO CTTATATTAC ATCOATAOCG TATAATOTGT GOAATTOTOA 

GCOATAACAA TTTCACACAG TTTAACTTTA AOAAQOAGAT ATACAT ATO OCT ACC 

Me I All Th r 

,1 

GGA TCC CGG ACT ACT CTO CTC CTO OCT TTT QGC CTO CTC TOC CTG CCC 
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Oly Ser Ars Thr Ser Leo Leu Leo All Pie 01, Lou Lea Cy ■ Leo Pro 
' 10 13 



TSO CTT CAA GAG OOC AGT OCC TTC CCA ACC ATT CCC TTA TCT AOA CTT 
Trp Leo Olo Ola Oly Sei Ala Phe Pro Thr lie Pro Lea Ser Arn Leu 
JO 15 JO J j 

TTT OAC AAC OCT ATG CTC COC GCC CAT COT CTO CAC CAO CTO OCC TTT 
Phc Aip Aid Ala Met Lou Arj Ala Hit Arg Leu Hli Oln Lao Ala Pha 
♦ 0 4 5 JO 

OAC ACC TAC CAO GAG TTT OAA GAA GCC TAT ATC CCA AAO GAA CAG AAO 
Aip Tir Tyr Oln Gin Phe Olo Olo Ala Tyr Zle Pro Lya Gla 01s Lyj 
5 5 «0 6 5 

TAT TCA TTC CTGCA 
Tyr Ser Phe 
7 0 

( J ) INFORMATION FOR SEQ ID 

( i ) SEQUENCE CHARACtERISncS: 
( A ) LENGTH: 70 amino addi 
( B ) TYPE: amtao add 
(D)TOPOLOGY: linear 

( i i ) MOLECULE TVPE: protein 

. ( I i ) SEQUENCE DESdUPnON: SEQ ID NO-^; 

Met Ala Thr Oly Ser Arg Thr Ser Leu Leo Leo Ala Phe Gly Leo Leo 
' « 10 15 

Cy« Lou Pro Trp Leu Gin Olo Gly Ser Ala Phc Pro Thr lie Pro Leu 
3 0 2 J JO 

Ser Arg Leu Phc Aip Atn Ala Met Leu Arg Ala Hl» Arg Leu Hli Oln 
3 5 4 0 4 5 

Leo Ala Phe Asp Thr Tyr Gin Olu Phe Olo Olu Ala Tyr lie Pro Lya 
5 0 5 5 6 0 

Olu Gin Lya Tyr Ser Phe 
65 -70 



2 I 1 



( 2 ) INFORMATION FOR SEQ ID N035; 

( i ) SEQUENCE CHARACTERISnCS: 
( A ) LENGTH: 74 baie pain 
( B }TypE: nudde add- 
( C )STRANDEONESS:dcuble 
(D)TOPOLOOYi linear 

< i i ) MOLECULE TSfPE:DNA (genomic) 

< i i i )HWOlHETICAL:N0 

( V i I ) IMMEDM.TE SOURCE: 

( B } CLONE: CU-Ndel fragment 

( X 1 ) SEQUENCE DESCRDTION: SEQ ID N0:2Ji 

COATAOCOTA TAATOTOTOG AATTGTGAGC GOATAACAAT TTCACACAOT TTTTCOCGAA 6 0 

OAACGACATA TACA 74 



C 2 ) INFORMATION FOR SEQ ID N0a6! 

( I ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 190 base pain 
( B )TYPBi nudde add 
( C ) STRANDEDNESS: douhlc 
( D ) TOPOLOGY: Itecar 

( 1 i ) MOLECULE TYPE: DMA (genomic) 

(ill) HYPOTHETICAL: NO 



( V 1 I )IMMEDIATE SOURCE- 
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< B ) CLONE: Flasmid {1373^ ihgrnent 
( X I ) SEQUENCE DESCRIPnONi SEQ ID NOafc ' 
OATCTTCAAO CAOACCTAOA OCAAGTTCOA CACAAACTCA CACAACOATO ACGCACTACT 
CAAQAACTAC GGOCTOCTCT ACTOCTTCAO GAAOQACATO OACAAOOTCO AOACATTCCT 
OCOCATCOTO CAOTOCCGCT CTGTOQAOOO CAGCTOTGGC TTCTAGTAAQ GTACCCTGCC 
CTACGTACCA 



( 2 ) INFORMATION FOR SEQ ID 

( i ) SEQUENCE CaARACTERlSnCS: 
( A ) LENOTHi 41 bus pain 
( B )Tyi>E:imctcic:idd 
( C ) SHOWDEDNESSi liagla 
( D ) TOPOLOGY! linear 

( I i ) MOLECULE TTTBi DMA (geaamle) 

(ill) HYPOTHEnCALi NO 

( V I i ) IMMEDIATE SOURCEi 

( B ) CLONE: Aocl-Ndel symhctis tragmat 

( » i ) SEQUENCE DESCRlPnON: SEQ E) VOrXl: 

TATOTCTGCG OTAAAAGCAG CGCOCTACGG CAAGGACAAT GTTCOCGT 

( 2 ) tNFOBMATION FOR SEQ ID NO^S: 

( i ) SEQUENCE CHARACTERISncS: 
( A ) LENGm 360 bue i»in 
( B ) TYPE: nneWc idd 
( C ) STRAMDEDNESS: msls 
( D )T0POLOOY; linsu 

( 1 i ) MOLECULE TYPE: DNAfeenomie) 

(Mi )HYPOTHEnCAL:NO 

( V I I ) IMMEDIATE SOURCE: 

(B ) CLONE: }>lismldpEMR469frag:Batt 

( X I ) SEQUENCE DESCRIPnON: SEQ m NOaS: 

OGOACGCOTC TCCTCTOCCG OAACACCGQO CATCTCCAAC TTATAAGTTG GAGAAATAAG 

AOAATTTCAO ATTGAGAGAA TOAAAAAAAA AAAAAAAAAA AAGGCAGAOO AGAGCATAOA 

AATGGGGTTC ACTTTTTOOT AAAOCTATAO CATOCCTATC ACATATAAAT AGAGTGCCAG 

TAOCGACTTT TTTCACA&TC GAGATACTCT TACTACTGCT CTCTTGTTGT TTTTATCACT 

TCTTGTTTCT TCTTGOTAAA TAGAATATCA AOCTACAAAA AGCATACAAT CAACTATCAA 

CTATTAACTA TATCGATACC ATATOGATCC OTCGACTCTA GAGGATCOTC OACTCTAGAQ 

< 2 ) INFORMATION FOR SEQ ID NO^J: 

( i 3 SEQUENCE CHARACTERISTICS: 
( A )LENGTB: SShaajaaa 
(B )TyPE!a«cfcicicil 
( C ) SIRANDEDNESSi daAla 
(D)T0FOL0Gy:IIiar 

( i 1 ) MOLECULE TYPE: DNA(gniQnic) 

(111) HYPOTHETICAL! NO 

( V 1 I ) IMMEDIATE SOURCE: 

( B ) CLONE: FngmatC 

( X I ) SEQUENCE DESCRIPnONi SEQ IDN029: 

COATATACAC AATOTCTGCT OTTAAGOCTO CTAOATACGQ TAAOOACAAC GTTAOAGT 



60 
12 0 
1 S 0 
1 9 0 



6 0 
t 2 0 

1 « 0 

2 4 0 

3 0 0 
3 6 0 



5 t 
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( 1 ) INFORMATION FOR SEQ ID KO-JOj 

( 1 ) SEQUENCE CHARACIERISTTCS: 
( A ) LENCTK 1013 base pain 
( B > TYPE: micldo adil 
( C ) STIIAM3EDNESS: dmblo 
(D )T0FOL0aYsliiic>r 

( i i ) MOLECULE TVPE: DNA (jcmmiic) 

(Ml ) HYPOTHEnCAL: NO 

( V 1 i ) IMMEDIATE SOURCE: 

(B > CLONE: FntmoitD 

( I i ) SEQUENCE DESCRIFnON: SEQ ID NO:30: 

CTACAAQOTT CACAACGACG AOAAOACCGG TQTCCAOACG GTOTACGAGA TGACCOTCTG 6 0 

TOTGCTTCTG CAOCCTOAOA TTGAGACCTC TTACACCAAG CCCCACAACA GCGTCATTGT 120 

CGCAACCGAC TCCATTAAGA ACACCATTTA CATCACCGCC AAGCAOAACC CCOTTACTCC 1«0 

TCCCQAGCTG TTCGGCTCCA TCCTGGGCAC ACACTTCATT GAGAAGTACA ACCACATCCA 240 

TGCCGCTCAC GTCAACATTG TCTCCCACCG CTGGACCCGG ATOGACATTO ACOOCAAOCC 3 00 

ACACCCTCAC TCCTTCATCC GCGACAGCGA GGAGAAOCOG AATGTOCAOG TQGACOTGGT 3 60 

CCACOOCAAO GGCATCOATA TCAAGTCOTC TCTOTCCOGC CTGACCGTGC TGAAOACCAC 4 20 

CAACTCGCAO TTCTOGGGCT TCCTGCGTGA CGAQTACACC ACACTTAAGG AGACCTGGGA 4«0 

CCOTATCCTO AGCACCOACO TCGATGCCAC TTGGCAGTGG AAOAATTTCA GTGGACTCCA 3 40 

GGAOQTCCGC TCGCACGTGC CTAAGTTCGA TQCTACCTGG GCCACTGCTC GCGAGGTCAC 600 

TCTGAAOACT TTTGCTGAAG ATAACAGTGC CAGCOTGCAG GCCACTATGT ACAAOATGGC 660 

AOAOCAAATC CTOGCGCGCC AGCAGCTOAT CGAOACTGTC GAGTACTCGT ' TOCCTAACAA 720 

GCACTATTTC GAAATCGACC TGAGCTGOCA CAAGOOCCTC CAAAACACCO OCAAOAACOC 730 

CGAGGTCTTC GCTCCTCAGT COGACCCCAA COGTCTOATC AAGTGTACCO TCGQCCGGTC 340 

CTCTCTGAAG TCTAAATTOT AAACCAACAT OATTCTCACQ TTCCGGAGTT TCCAAOGCAA 900 

ACTGTATATA OTCTOOOATA GGGTATAGCA TTCATTCACT TGTTTTTTAC TTCCAAAAAA 960 

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAGGCC CCG 10 13 

( 2 ) INFORMATION FOR SEQ ID NO-31: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 207 bra piin 
( B ) TYPE: Duddc add 
( C ) STRANDEONESS: doable 
C D ) TOPOLOGY: linear 

( I i ) MOLECULE TYPE: DNA (genomic) 

(ill) HYPOTHEnCAL: NO 

( V I 1 ) IMMEDIATE SOURCE: 

( B ) CLONE: Synthetis OAL7 fagmcnt 

( z i ) SEQUENCE DESCRIPTION: SEQ ID NOJl: 

COCGTCTATA CTTCGQAOCA CTGTTOAGCG AAQOCTCATT AGATATATTT TCTGTCATTT 6 0 

TCCTTAACCC AAAAATAAOO OAGAOGGTCC AAAAAOCGCT CGGACAACTG TTOACCOTGA 120 

TCCOAAOOAC TOOCTATACA OTGTTCACAA AATAGCCAAG CTQAAAATAA TOTOTAOCCT I!0 

TTAOCTATGT TCAOTTAGTT TGGCATO 20 7 



( 2 ) INFORMATION FOR SEQ ID NO JJj 

( 1 ) SEQUENCE CKARACIERISnCS: 
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( A ) LEmrrR: Z3 hue piin 
( B ) TYPE: sseUe add 
( C ) STKAKDEDNESSi ibglc 
(D)TOPOlX)GY:Ifae» 

(II) MOLECULE TYPE: DNA (gaiofflic) 

(III jHYPOTTHEnCALiNO 

( v 1 i ) niMEDIATB SOTOCE: 

( I 1 ) SEQtJENCE DESCRnnON) SEQ tO NO-Ji 
CTAOOCTAQC OGGCCCGCAT OCA 

( 2 ) INTORMATION POR SEQ ID N0d3: 

( I ) SEQUENCE CHARACTERIsnCS! 
( A ) LENGTH: 422 bsc 
( B ) TYPE: mioleio acid 
( C ) STSANDEDNESS: itngle 
( D ) TOPOlXXiYi Imear 

( I i )MOLECmB TYPE: DNA (genomic) 

{ i i i ) HYPOTHETTCAL: NO 

( V i i )IMMEDUTE SOURCE 

( B ) CLONE: PUimidpSEl "^te binding to Hiiidnr 

< X i )SEQUENCEDESC3UPTION:SEQlDNOi33: 



AGCTOOCTCO 


CATCTCTCCT 


TCACGCGCCC 


GCCGCCCTAC 


CTCAGGCCGC 


CATCCACQCC 


6 0 


QGTOAQTCGC 


OTTCTGCCGC 


CTCCCGCCTG 


TGOTGOCTCC 


TOAACTOCOT 


CCOCCQTCTA 


1 2 0 


GGTAGOCTCC 


AAGGGAGCCG 


GACAAAOOCC 


CGOTCTCGAC 


CTOAGCTCTA 


AACTTACCTA 


1 ! 0 


GACTCAOCCG 


GCTCTCCACO 


CTTTOCCTOA 


CCCTOCTTGC 


TCAACTCTAC 


QTCTTTGTTT 


2 4 0 


COTTTTCTGT 


TCTOCGCCOT 


TACAACTTCA 


AGOTATGCGC 


TGGGACCTGO 


CAOQCGGCAT 


3 0 0 


CTGGGACCCC 


TAGGAAGOOC 


TTOGGGOTCC 


TCGTGCCCAA 


OOCAOOGAAC 


ATAGTGGTCC 


3 60 


CAGGAAOOOO 
GA 


AOCAGAGGCA 


TCAGOOTOTC 


CACTTTOTCT 


CCGCAOCTCC 


TQAGCCTGCA 


4 3 0 
4 2 2 



( 2 ) INFORMATION FOR SEQ ID NGJ4: 

C i ) SEQDENCE CHARACTERISncS: 
( A ) LENGTH: 77 taw pais 
( B )TyFE: Bncldeteid 
( C ) STRAMDBDNESS: double 
(D>TDPOL0OY: linear 

( 1 I ) MOLECULE TYPE: DNA (geaomio) 

( 1 M )HYKJfrHEnCAL:NO 

( V i i ) IMHEDIATE SOimCEi 

( B ) CLONE: SjmtiafcHann.-tlieMndiBg to BamHT' 



{ X i ) SEQUENCE DESCEIPTION: SEQ ID NO:34: 
AOCTTQTCGA CTAATACGAC TCACTATAOO OCGOCCOCOO QCCCCTOCAG GAATTCGGAT 6 0 

CCCCCGGGTO ACTCACT 



7 7 



( 2 ) INFORMATION FOR SEQ ID NOdS: 

( 1 ) SEQUENCE CHARACTERISTICSi 
( A ) LENGTH: 61 b>K pain 
( B ) TYPE: nueldc add 
( C ) SntANDEONESS: daubls 
( D ) TOPOLOGY: Bacar 
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< 1 i )MOLECla£TYPEiDNA(seaOHilo) 

( i i i )HWOIHEnoaiN0 

( V I 1 )DiaiEDIATE SOURCE: 

< B ) GLOME: Synthetic HindlH-AacI izagnoit 

( » 1 ) SEQUENCE DESCRIPTION: SEQ ID NOiJSi 

A.OCTTOCCOC CACTATOTCC GCACTAAAAC CAOCCCOCTA COOCAAOOAC AATOTCCGCG <0 

T ■ «1 

( 2 ) INFORMATION FOR SEQ ID VOM: 

( I ) SEQUENCE CHARACTERlSnCS: 
( A ) LENOTH: 920bia: piin 
( B ) TYCEi muldo nsid 
( C) STRANDEDNESS: tiDgle 
(D)TOPOLOGV:Ei>ear 

( i i ) MOLECULE TYPE: DNA (genomic) 

( i i i ) HYPOTOEnCAL: NO 

( V i i ) IMMEDUTE SOURCE: 

( B ) CLONE: Hindni-SiuBI Indent 

( X 1 ) SEQUENCE DESCRIPTION: SEQ ID NO:3& 

AOCTTOCCOC CACTATOTCC OCAGTAAAAO CAOCCCGCTA COOCAAOOAC AATOTCCGCG 6 0 

TCTACAAGGT TCACAAGGAC OAGAAGACCO OTOTCCAGAC OGTOTACOAO ATGACCGTCT 120 

GTGTOCTTCT GGAGGGTGAO ATTGAOACCT CTTACACCAA OOCCOACAAC AGCOTCATTG 180 

TCOCAACCOA CTCCATTAAG AACACCATTT ACATCACCOC CAAGCAGAAC CCCGTTACTC 24 0 

CrCCCGAGCT GTTCOGCTCC ATCCTOOOCA CACACTTCAT TGAOAAGTAC AACCACATCC 300 

ATOCOGCTCA CGTCAACATT OTCTQCCACC OCTOOACCCG OATOGACATT OACGGCAAOC 3«0 

CACACCCTCA CTCCTTCATC CGCOACAQCG AGGAGAAOCO GAATGTGCAG GTGOACGTCG 42 0 

TCGAGGGCAA GGGCATCGAT ATCAAOTCOT CTCTGTCCOG CCTOACCOTG CTOAAGAOCA 4 80 

CCAACTCGCA GTTCTGOGGC TTCCTOCOTG ACGAGTACAC CACACTTAAG GACACCTGGG S40 

ACCGTATCCT GAOCACCGAC OTCGATGCCA CTTQGCAGTG CAAOAATTTC AGTOGACTCC 6 00 

AOGAGOTCCO CTCGCACGTG CCTAAGTTCG ATGCTACCTG OOCCACTGCT CGCGAGOTCA 6 60 

CTCTGAAGAC . TTTTQCTGAA GATAACAGTG CCAGCGTGCA OGCCACTATO TACAAOATGQ 7 20 

CAGAGCAAAT CCTOGCGCGC CAGCAGCTOA TCGAOACTGT COAOTACTCG TTGCCTAACA 7 80 

AOCACTATTT COAAATCGAC CTGAGCTOOC ACAACGGCCT CCAAAACACC GOCAAOAACG 8 40 

CCOAOOTCTT COCTCCTCAO TCGGACCCCA ACG6TCTGAT CAAOTGTACC GTCOGCCOGT 9 00 

CCTCTCTOAA OTCTAAATTO 920 



-contmued 



What is daimed is: 

1. A piotdn possessing a specific urate oxidase activ- — — — — 

ity of at least 16 U/mg and having the foUowing se- 5' P t!? 5?" 2f ^ 

fcnn m ■Ktn is "He Asp Qly Lys Pro His - Pro His Ser Phe 

quence (SEQ ID NO:l): ^ Asj sir Gh. Glu Ly> Arg Asa VaJ 

Oln Val Asp Val Val Gla Gly Lys Gly Be 

60 Asp He Lys Ser Set Leu Ser Gly Leu Thr 

Val Leu Lyi Ser Tbr Asn Ser Gin Fhe Ttp 

Gly Phe Leu Arg Asp Glu Tyr Thr Uir Leu 

Lys Glu Thi Trp Asp Arg De Vea Ser Thr 

Asp Vol Asp Ala tbi Trp Oln Trp Lys Asn 

Pfae Ser Gly Leu Gin Glu Val Arg Ser His 

55 Val Pro Lys Plie Asp Ala Tlx TVp Ala Thi' 

Ala Arg Glu Val Tlir Lea Lys Thr Phe Ala 

Glu Asp Am Sei Ala Sei Val Gin Ala Thi 

Met Tyr Lys Met Ala Glu Gin He Leu Ala 

Arg Gin Lea He Glu Thr Val Glu Tyr 



Ser 


Ala 


Val 


Lys 


Ala 


Ala 


Arg 


Tyr 


Gly 


Lys 


Asp 


Asn 


Val 


Arg 


Val 


Tyr 


Lys 


Val 


His 


Lyi 


Asp 


Olu 


Lys 


Thr 


Gly 


V«l 


Gla 


Thr 


Val 


Tyr 


Gla 


Met 


Thr 


Val 


Cys 


Vd 


Leu 


Leti 


Glu 


Gly 


Glu 


He 


Glu 


Thr 


Ser 


Tyr 


Thr 


Ly» 


Ala 


Asp 


Asn 


Ser 


Val 


De 


Val 


Ab 


Thr 


Asp 


Ser 


Da 


Lys 


Asn ' 


Thr 


De 


Tyr 


De 


Thr 


Ala 


Lys 


Oln 


Asn 


Fro 


Val 


Thr 


Pro 


Pro 


Gin 


Leu 


Phs 


Oly 


Ser 


Be 


Leo 


Gly 


Thr 


His 


Phe 


De 


Glu 


Lys 


Tyr 


Asn 


His 


De 


His 


Ab 


Ala 


His 


Val 


Asn 
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-con tinned , ^ 5 °^ molecular ma^ of about 33.5 kDa. reore- 

r~7~T~-; ; sentmg at least 90% of the protein mass 

S ^ ^ «^ /• A protein according SHavtog a purity 

™ T Let. Ql= Asn degree, detetmined by Uquidclut)matoeraDhvo/rrs 

^ Oly Ly, A» Ala a,„ Val Phe Ala Pro 5 grafted siUca column, hi^ SS^ ' ^ 

ffln to Ajp Pro Giy i«, n. Cy. S- A.protein acxordiag to claim 1, having an isoeleo- 

TTir VMi Gly Arg Ser Ser Leu Ly, Ser Ly» trie point around 8.0. . "^vmg an ISOeieo 

. . , ^-.f P"*"! according to claim 1. which cames a 

Wockmg group on the amino-tenninal serine 

preceded, if appropriate, by a methionine. '° teil'^S^Ef^'P^'''^"'' «^P^8 a pro- 

2. A piotem according to claim l.wherem said pro- . 8. A protein according to claim 6, wherein said block- 
tem is produced by recombinant methods. groi^j is an acetyl group. 

3. A protein according to claim 1, which represents, „ f according to claim 2, possessing a spe- 
by analysis on a bidimensionalLaemmli/SDS^garoS '^'^ "'^^ °«d^e ^^^2*^ of about 30 U/mg. 
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